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(54) Title: BENZOTHIAZOLES 

(57) Abstract: The present invention relates to compounds of the general for- 
mula (1), wherein R 1 3,6-dihydro-2H-pyran-4-yl, 5,6<3ihydro-4H-pyran-3-yl, 
t,6-dihydro-4H-pyran-2-yl, tetrahydropyran-2,3 or 4-yl, cyclohex-l-enyl, 
cyclohexyl or is l,2,3,6-teti^yaro-pyridin-4yl or piperidin-4-yl, which are 
optionally substituted C(0)CH 3 in the 1 -position of the N-atom; R 2 is lower 
alkyl, piperidin-lyl, optionally substituted by hydroxy, oris phenyl, optionally 
substituted by (CHi^-N^O-C^XCH^n-r^R'z^CH^n-halogen, lower alkyl 
or (CH2)n-0-k>wer alkyl, or is morpholinyl or is pyridinyl, which is optionally 
substituted by halogen, -N(R')-(CH2)n-0-lower alkyl, lower alkyl, lower 
alkoxy, morpholinyl or (CH^n-pyrrolidinyl; n is 0, 1 or 2; R* is hydrogen or lower alkyl, and to pharmaceutical^ acceptable acid 
Edition salts thereof. It has been found that the compounds of general formula I are adenosine receptor ligands. Specifically, the 
compounds of the present invention have a good affinity to the A 2A -receptor and they may be used in the treatment of diseases, 
related to this receptor. 
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Benzothiazoles 
The present invention relates to compounds of the general formula 




wherein 

5 R 1 is 3,6-dihydro-2H-pyran-4-yl, 5,6-dihydro-4H-pyran-3-yl, 

5,6-dihydro-4H-pyran~2-yl, tetrahydropyran-2,3 or 4-yl, cyclohex-l-enyl, 
cyclohexyl or is l,2,3,6-tetrahydro-pyridin-4-yl or piperidin-4-yl, which are 
optionaUy substituted by -C(0)CH 3 or -C(0)OCH 3 in the Imposition of theN-atom; 

R 2 is lower alkyl, piperidin-l-yl, optionally substituted by hydroxy, or is phenyl, 
10 optionaUy substituted by -(CH 2 )n-N(R , )-C(0)-(CH 2 )n-NR J 2 , -(CH 2 ) n -halogen, 

lower alkyl or -(CH 2 ) n -N(R>(CH 2 )„-0-lower alkyl, or is morpholinyl or is 
pyridinyl, which is optionally substituted by halogen, -N(R')-(CH 2 ) n -0-lower alkyl, 
lower alkyl, lower alkoxy, morpholinyl or -(CH 2 ) n -pyrrohdinyi; 
n is 0, 1 or 2; 
15 R' is hydrogen or lower alkyl; 

and to pharmaceutical^" acceptable acid addition salts thereof. 

It has surprisingly been found that the compounds of general formula I are 
adenosine receptor ligands. Specifically, the compounds of the present invention have a 
good affinity to the A^-receptor and a high selectivity to the A r and A 3 receptors. 

20 Adenosine modulates a wide range of physiological functions by interacting with 

specific cell surface receptors. The potential of adenosine receptors as drug targets was first 
reviewed in 1982. Adenosine is related both structurally and metabolically to the bioactive 
nucleotides adenosine triphosphate (ATP), adenosine diphosphate (ADP), adenosine 
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monophosphate (AMP) and cyclic adenosine monophosphate (cAMP); to the biochemical 
methylating agent S-adenosyl-L-methione (SAM); and structurally to the coenzymes NAD, 
FAD and coenzym A; and to RNA. Together adenosine and these related compounds are 
important in the regulation of many aspects of cellular metabolism and in the modulation 
5 of different central nervous system activities. 

The receptores for adenosine have been classified as Ai, A2A> A2B and A 3 receptors, 
belonging to the family of G protein-coupled receptors. Activation of adenosine receptors 
by adenosine initiates signal transduction mechanism. These mechanisms are dependent 
on the receptor associated G protein. Each of the adenosine receptor subtyps has been 

10 classically characterised by the adenylate cyclase effector system, which utilises cAMP as a 
second messenger. The Ai and A 3 receptors, coupled with Q proteins inhibit adenylate 
cyclase, leading to a decrease in cellular cAMP levels, while A2A and A3 receptors couple to 
G s proteins and activate adenylate cyclase, leading to an increase in cellular cAMP levels. It 
is known that the Ai receptor system include the activation of phospholipase C and 

1 5 modulation of both potassium and calcium ion channels. The A 3 subtype, in addition to its 
association with adenylate cyclase, also stimulates phospholipase C and so activates 
calcium ion channels. 

m 

The Ai receptor (326-328 amino acids) was cloned from various species (canine, 
human, rat, dog, chick, bovine, guinea-pig) with 90-95 % sequence identify among the 
20 mammalian species. The A2A receptor (409-412 amino acids) was cloned from canine, rat, 
human, guinea pig and mouse. The A 2B receptor (332 amino acids) was cloned from 
human and mouse with 45 % homology of human A^ with human Ai and Aza receptors. 
The A 3 receptor (317-320 amino acids) was cloned from human, rat, dog, rabbit and sheep. 

The Ai and A2A receptor subtypes are proposed to play complementary roles in 
25 adenosine's regulation of the energy supply. Adenosine, which is a metabolic product of 
ATP, diffuses from the cell and acts locally to activate adenosine receptors to decrease the 
oxygen demand (Ai) or increase the oxygen supply (Aza) and so reinstate the balance of 
energy supply: demand within the tissue. The actions of both subtyps is to increase the 
amount of available oxygen to tissue and to protect cells against damage caused by a short 
30 term imbalance of oxygen. One of the important functions of endogenous adenosine is 
preventing damage during traumas such as hypoxia, ischaemia, hypotension and seizure 
activity. 

Furthermore, it is known that the binding of the adenosine receptor agonist to mast 
cells expressing the rat A3 receptor resulted in increased inositol triphosphate and 
35 intracellular calcium concentrations, which potentiated antigen induced secretion of 
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inflammatory mediators. Therefore, the A3 receptor plays a role in mediating asthmatic 
attacks and other allergic responses. 

Adenosine is a neuromodulator, able to modulate many aspects of physiological 
brain function. Endogenous adenosine, a central link between energy metabolism and 
5 neuronal activity, varies according to behavioural state and (patho)physiological 

conditions. Under conditions, of increased demand and decreased availability of energy 
(such as hypoxia, hypoglycemia, and/or excessive neuronal activity), adenosine provides a 
powerful protective fedback mechanism. Interacting with adenosine receptors represents a 
promising target for therapeutic intervention in a number of neurological and psychiatric 

10 diseases such as epilepsy, sleep, movement disorders (Parkinson or Huntington's disease), 
Alzheimer's disease, depression, schizophrenia, or addiction An increase in 
neurotransmitter release follows traumas such as hypoxia, ischaemia and seizures. These 
neurotransmitters are ultimately responsible for neural degeneration and neural death, 
which causes brain damage or death of the individual. The adenosine Ai agonists which 

15 mimic the central inhibitory effects of adenosine may therefore be useful as 

neuroprotective agents. Adenosine has been proposed as an endogenous anticonvulsant 
agent, inhibiting glutamate release from excitory neurons and inhibiting neuronal firing. 
Adenosine agonists therefore maybe used as antiepileptic agents. Adenosine antagonists 
stimulate the activity of the CNS and have proven to be effective as cognition enhancers. 

20 Selective A2a antagonists have therapeutic potential in the treatment of various forms of 
dementia, for example in Alzheimer's disease, and of neurodegenerative disorders, e.g. 
stroke. Adenosine A^ receptor antagonists modulate the activity of striatal GABAergic 
neurons and regulate smooth and well-coordinated movements, thus offering a potential 
therapy for Parkinsonian symptoms. Adenosine is also implicated in a number of 

25 physiological processes involved in sedation, hypnosis, schizophrenia, anxiety, pain, 
respiration, depression, and drug addiction (amphetamine, cocaine, opioids, ethanol, 
nicotine, cannabinoids). Drugs acting at adenosine receptors therefore have therapeutic 
potential as sedatives, muscle relaxants, antipsychotics, anxiolytics, analgesics, respiratory 
stimulants, antidepressants, and to treat drug abuse. They may also be used in the 

30 treatment of ADHD (attention deficit hyper-activity disorder). 

An important role for adenosine in the cardiovascular system is as a cardioprotective 
agent Levels of endogenous adenosine increase in response to ischaemia and hypoxia, and 
protect cardiac tissue during and after trauma (preconditioning). By acting at the Ai 
receptor, adenosine Ai agonists may protect against the injury caused by myocardial 
35 ischemia and reperfusion. The modulating influence of A 2 a receptors on adrenergic 

function may have implications for a variety of disorders such as coronary artery disease 
and heart failure. A2a antagonists may be of therapeutic benefit in situations in which an 
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enhanced antiadrenergic response is desirable, such as during acute myocardial ischemia. 
Selective antagonists at A 2a receptors may also enhance the effectiveness of adenosine in 
terminating supraventricula arrhytmias. 

Adenosine modulates many aspects of renal function, including renin release, 
5 glomerular filtration rate and renal blood flow. Compounds which antagonise the renal 
. affects of adenosine have potential as renal protective agents. Furthermore, adenosine A3 
and/ or A2B antagonists maybe useful in the treatment of asthma and other allergic 
responses or and in the treament of diabetes mellitus and obesity. 

Numerous documents describe the current knowledge on adenosine receptors, for 
10 example the following publications: 

Bioorganic & Medicinal Chemistry, 6, (1998), 619-641, 

Bioorganic & Medicinal Chemistry, 6, (1998), 707-719, 

J. Med. Chem., (1998), 41, 2835-2845, 

J. Med. Chem., (1998), 41, 3186-3201, 
15 J. Med. Chem., (1998), 41, 2126-2133, 

J. Med. Chem., (1999), 42, 706-721, 

J. Med. Chem., (1996), 39, 1164-1171, 

Arch. Pharm. Med. Chem., 332, 39-41, (1999), 

Am. J. Physiol., 276, H1113-1116, (1999) or 
20 Naunyn Schmied, Arch. Pharmacol. 362, 375-381, (2000). 

Objects of the present invention are the compounds of formula I per se, the use of 
compounds of formula I and their pharmaceutical^ acceptable salts for the manufacture of 
medicaments for the treatment of diseases, related to the adenosine A 2 receptor, their 
manufacture, medicaments based on a compound in accordance with the invention and 

25 their production as well as the use of compounds of formula I in the control or prevention 
of illnesses based on the modulation of the adenosine system, such as Alzheimer's disease, 
Parkinson's disease, Huntington's disease, neuroprotection, schizophrenia, anxiety, pain, 
respiration deficits, depression, drug addiction, such as amphetamine, cocaine, opioids, 
ethanol, nicotine, cannabinoids, or against asthma, allergic responses, hypoxia, ischaemia, 

30 seizure and substance abuse. Furthermore, compounds of the present invention may be 
useful as sedatives, muscle relaxants, antipsychotics, antiepileptics, anticonvulsants and 
cardiaprotective agents for disorders such as coronary artery disease and heart failure. The 
most preferred indications in accordance with the present invention are those, which base 
on the A2A receptor antagonistic activity and which include disorders of the central nervous 
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system, for example the treatment or prevention of Alzheimer's disease, certain depressive 
disorders, drug addiction, neuroprotection and Parkinson's disease as well as ADHD. 

As used herein, the term "lower alkyl" denotes a saturated straight- or branched- 
chain alkyl group containing from 1 to 6 carbon atoms, for example, methyl, ethyl, propyl, 
5 isopropyl, n-butyl, i-butyl, 2-butyl, t-butyi and the like. Preferred lower alkyl groups are 
groups with i - 4 carbon atoms: 

The term "halogen" denotes chlorine, iodine, fluorine and bromine. 

The term "lower alkoxy" denotes a group wherein the alkyl residues is as defined 
above, and which is attached via an oxygen atom. 

l o The term "pharmaceutical^ acceptable.acid addition salts" embraces salts with 

inorganic and organic acids, such as hydrochloric acid, nitric acid, sulfuric acid, 
phosphoric acid, citric acid, formic acid, fiimaric acid, maleic acid, acetic acid, succinic 
acid, tartaric acid, methane-sulfonic acid, p-toluenesulfonic acid and the like. 

Preferred compounds of the present application are compounds of formula I, 
15 wherein R 1 is 3,6-dihydro-2ff-pyran-4-yl, for example the following compound: 

[7-(3,6-dihydro-2H-pyran-4-yl)-4-m^ acid methyl 

ester. 

Further preferred are compounds, wherein R 1 is tetrahydropyran-4-yl, for example 
the following compounds: 
20 4-fluoro-N-[4-methoxy-7-(tetxahy^ 

N- [4-metboxy-7-(te1rahydro-pyran-4-yl)-benzothiazol-2-yl] -6-methyl-nicotinamide, 
2-methoxy-N-[4-methoxy-7-(tetrahy 

2-ethoxy-N- [4-methoxy-7-(tetrahydro-pyran-4-yl)-benzothiazol-2-yl] -isonicotinamide, 
2-ethyl-iV- [4-methoxy-7-(tetrahydro-pyran-4-yl)-benzothiazol-2-yl] -isonicotinamide 
25 N-[4-methoxy-7-(tetrahydro^ 

2-isopropoxy-N-[4-methoxy-7-(tetra^ 
isonicotinamide, 

2-isopropyl-N- [4-methoxy-7-(tetrahydro-pyran-4-yl)-benzothiazol-2-yl] -isonicotinamide, 
N- [4-methoxy-7- ( tetrahydro-pyran-4-yl) -benzothiazol-2-yl] -2-pyrrolidin- 1 -ylmethyl- 
30 isonicotinamide, 

morpholine-4-carboxyiic acid [4-methoxy-7-(tetrahydro-pyran-4-)d)-benzothiazol-2-yl]- 
amide, 

4-hydroxy-piperidine-l-carboxylic acid [4-methoxy-7-(tetrahydro-pyran-4-yl)- 
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benzothiazol-2-yl] -amide, 
2-(2-methoxy-ethylammo)-N-[4-m^ 
isonicotinamide or 

2-[(2-memoxy-etoyl)-memyl-animo]-N-[4-meta 
5 benzothiazol-2-yl] -isonicotinamide. 

Further preferred are compounds, wherein R 1 is tetrahydrbpyran-2-yl, for example 
the following compounds: 

2-bromo-N-[4-memoxy-7-(tetrahydro-pyran-2-yl)-benzothiazol-2-yl]-isomcotm 
4-fluoro-N-[4-memoxy-7-(tetrahydro-pyran-2-yl)-benzothiazol-2-yi]-benza^ 

io N-[4-mefhoxy^7-(tetrahy<ko-py^^ 

N-[4-memoxy-7-(tetrahydxo-pyran-2-yl)-benzotWazol-2-yl]-2-morpholm 

isonicotinamide 

A further preferred group of compounds are those, wherein R l is 1,2,3,6-tetrahydro- 
pyridin-4-yl, substituted by-CCOCHa, for example the following compound: 
15 N-[7-(l-acetyl-l,2,3,6-tettahy^ 
benzamide. 

Preferred compounds of the present application are compounds of formula I, 
wherein R 1 is piperidin-4-yl, substituted on the N-atom by -C(0)CH 3 , for example the 
following compounds: 
20 N-(7-(l-acetyl-piperimn-4-yl)-4-m^ 

morpholine-4-carboxyUc acid [7-(l-acetyl-piperidm^-yl)-4-memoxy-benzothiazol-2-yl]- 

amide, 

N-[7-(l-acetyl-piperi(im-4-y^ 

N-[7-(l-acetyl-piperidm-4-yl)-4-memoxy-benzotmazol-2-yl]-4-{[(2-methoxy-ethyl 

25 memyl-amino]-methyl}-benzamide, 

N-[7-(l-acetyl-piperidm-4-yl)^-memoxy-benzotmazol-2-yl]-4-memyl-benzamide^ 

N-(7-(l-acetyl-piperidm-4-yl)-4-memoxy-benzotmazol-2-yl]-2-morpholm^yl- 
isonicotinamide or 

N-[7-(l-acetyl-piperidm-4-yl)-4-memo^ 

30 Apreferred group of compounds of formula I are further those, wherein R 1 is 

cyclohex-l-enyl, for example the following compound 
(7-cyclohex-l-enyl-4-methoxy-benzothiazol-2-yl)-carbamic acid methyl ester. 

Preferred compounds of the present application are compounds of formula I, 
wherein R 1 is cyclohexyl, for example the following compounds: 
35 N-(7-cydohexyl-4-memoxy-benzothiazol-2-yl)-4-fluoro-benzaniide, 
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N-(7<yddhfixyl^methoxy-bcnzodii^ 
methyi}-benzamide or 
N -(7-cydohe^l-4-met^ 

The present compounds of formula I and their pharmaceutical^ acceptable salts can 
5 be prepared by methods known in the art, for example, by processes described below, 
. which process comprises 

a) reacting a compound of formula 




with a compound of formula 

10 

or with a compound of formula 



(7) 



h Vr 2 

0 (8) 



to a compound of formula 




15 wherein R 1 and R 2 are as defined above, or 

b) hydrogenating a compound of formula 



0CH3 
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to a compound of formula 



OCH. 




wherein X is a ring atom, selected from the group, consisting of O, N or C, which maybe 
in different ring positions, and wherein the ring N atom may be substituted by 
5 -C(0)CH 3 or-C(0)OCH 3 ,or 

c) reacting a compound of formula 

?CH, 

V H 



1-3 




withAc 2 0 

to a compound of formula 




10 

wherein the dotted line maybe a bond and R 2 is as described above, and 

if desired, converting the compounds obtained into pharmaceutical^ acceptable acid 
addition salts. 

The compounds of formula I maybe prepared in accordance with process variants a) to c) 
15 and with the following schemes 1 to 5. 
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Scheme 1 
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or 



OH 
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wherein R r isis 3,6-dihydro-2H-pyran-4-yl, 5,6-dmydro-4H-pyran-3-yl, 
5,6-dihydro-4H-pyran-2-yl, cyclohex-l-enyl, or l,2,3,6-tetrahydro-pyridin-4-yl and 
and R" is tetrahydropyran-2,3 or 4-yl, cyclohexyl or piperidin-4-yl; 

Preparation of compounds of formula (4) 

5. . The starting 7-iodo^benzothiazole derivatives of formula. (.1) maybe prepared.according 
to methods disclosed in EP 00113219.0. The starting tributylstannane compounds of 
formula (2) maybe obtained commercially, for example from Fluka, or maybe prepared 
according to methods well known in the art. 

The 7-iodo-benzothiazole derivative of formula (1) is reacted with an excess of a 
10 tributylstannane compound of formula (2) in an organic solvent, preferably dioxane, 
containing a palladium catalyst, preferably bis(dibenzyhdeneacetone)palladium(0), and a 
catalytic amount of a phosphine ligand, preferably trifurylphosphine. The reaction is 
carried out at elevated temperature, preferably about 100 °C, for about 2-24 hours, 
preferably about 16 hours. The product of formula (4) is isolated by conventional means, 
15 and preferably purified by means of chromatography or recrystalhsation. 
Alternative preparation of compou nd* of formula (41 

The starting boronic acid compounds of formula (3) maybe obtained commerciaUy, for 
example from Fluka, or may be prepared according to methods well known in the art. 

The compounds of formula (4) may alternatively be prepared by treating 7-iodo- 
20 benzothiazole derivatives of formula ( 1) with an excess of a boronic acid compound of 
formula (3). The reaction is carried out in an aqueous solvent, preferably a mixture of 
water and dioxane, containing a palladium catalyst, preferably 

bis(dibenzyhdeneacetone)paUadium(0), and a catalytic amount of a phosphine ligand, 
preferably trifurylphosphine., and an inorganic base, preferably sodium carbonate. The 
25 reaction is preferably carried out at the reflux temperature of the solvent, preferably about 
100 °C, for about 2-24 hours, preferably about 16 hours. The product of formula (4) is 
isolated by conventional means, and preferably purified by means of chromatography or 
recrystallisation. 

Preparation of compou nds of formula (5) 

Compounds of formula (5) maybe prepared by hydrogenation of compounds of 
formula (4) in the presence of a hydrogenation catalyst, preferably 10 % palladium on 
charcoal. These reactions may be carried out in a variety of organic solvents, such as 
methanol, ethanol, or tetrahydrofuran, preferably methanol, at room temperature and at a 
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pressure of one atmosphere or above, preferably at one atmosphere, for 16-72 hours, 
preferably about 72 hours. The product of formula (5) is isolated by conventional means, 
and preferably purified by means of chromatography or recrystallisation. 

Pre paration of compounds of formu la (6-1) or (6-2) 

5 One method of preparation of compounds of formula (6-1) or (6-2) is by treatment of a 
compound of formula (4). or (5).with an excess.of sodium hydroxide or potassium • 
hydroxide in an aqueous solvent, preferably aqueous ethylene glycol. The reaction is 
carried out at elevated temperature, preferably about 100 °C, for about 1-16 hours, 
preferably about 3 hours. The product of formula (6-1) or (6-2) is isolated by conventional 

10 means, and preferably purified by means of chromatography or recrystalfisation. 

Preparation of compounds of form ula 1-1 or 1-2 

One method of preparation of compounds of formula 1-1 or 1-2 is by treatment of a 
compound of formula (6-1) or (6-2) with a slight excess of an appropriate acyl chloride of 
formula (7), which may be commercially available or may be prepared by methods well 
15 known in the art. The reaction is carried out in a non-protic organic solvent, preferably a 
mixture of dichloromethane and tetrahydrofuran, containing a base, preferably N- 
emyl<iiisopropylamine or triemylamine, at room temperature for 2-24 hours, preferably 24 
hours. The product of formula I is isolated by conventional means, and preferably purified 
by means of chromatography or recrystallisation. 

20 Alternative Preparation of compoun ds of formula 1-1 or 1-2 

An alternative method of preparation of compounds of formula I involves treatment of 
an appropriate carboxylic acid of formula (8) with a stoichiometric equivalent of a peptide- 
coupling reagent, preferably 0-(7-azabenzotriazol-l-yl)-NW>N , -tetramemyluronium 
hexafluorophosphate (HATU), in an ethereal solvent, preferably tetrahydrofuran, 

25 containing a base, preferably N-emyldiisopropylamine, at room temperature for 30-90 
minutes, preferably 1 hour. This mixture is then treated with a compound of formula (6) 
in a solvent mixture, preferably a rnixture of tetrahydrofuran, dioxane and NJf- 
dimethylformamide, at room temperature for 16-24 hours, preferably 16 hours. The 
product of Formula I is isolated by conventional means, and preferably purified by means 

30 of chromatography or recrystallisation. 
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Alternative preparation of compounds of formula (6-2) 

An alternative method of preparation of compounds of formula (6-2) is from 
intermediates of formula (13), the preparation of which is shown in reaction scheme 2 
below. 

5 Scheme 2 



och 3 0 



BU 3 S "v 

R 1 



cat Pd(0) 




(2) 



_'° H 

or H0 B v .. cat Pd(0) 



V 

(3) 





Br, 



OCH, 




(6-2) 



wherein R h and R 1 " is as defined for scheme 1. 
Preparation of compounds of form ula (10) 

The starting aryl bromide compounds of formula (9) maybe obtained commercially, 
10 for example from Fluka, or maybe prepared according to methods well known in the art. 
The starting tributyistannane compounds of formula (2) maybe obtained commercially, 
for example from Fluka, or may be prepared according to methods well known in the art. 

The aryl bromide compound of formula (9) is reacted with an excess of a 
tributyistannane compound of formula (2) in an organic solvent, preferably dioxane, 
15 containing a palladium catalyst, preferably bis(dibenzyUdeneacetone)palladium(0), and a 
catalytic amount of a phosphine ligand, preferably trifurylphosphine. The reaction is 
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carried out at elevated temperature, preferably about 100 °C, for about 2-24 hours, 
• preferably about 16 hours. The product of formula (10) is isolated by conventional means, 
and preferably purified by means of chromatography or recrystallisation. 

Alternative Preparation of compound* nf formula ( 10) 

5 The starting boronic acid compounds of formula (3) may be obtained commercially, for 
"' example from Fluka, or may be prepared according to methods weUknowii in the art. 

The compounds of formula (10) may alternatively be prepared by treating aryl bromide 
compounds of formula (9) with an excess of a boronic acid compound of formula (3). The 
reaction is carried out in an aqueous solvent, preferably a mixture of water and dioxane, 

10 containing a palladium catalyst, preferably bis(dibenzvUdeneacetone)paUadium(0), and a 
catalytic amount of a phosphine ligand, preferably trifurylphosphine., and an inorganic 
base preferably sodium carbonate. The reaction is preferably carried out at the reflux 
temperature of the solvent, preferably about 100 °C, for about 2-24 hours, preferably about 
16 hours. The product of formula (10) is isolated by conventional means, and preferably 

15 purified by means of chromatography or recrystallisation. 

Preparation f>f compou nds of formula (11) 

Compounds of formula (11) maybe prepared by hydrogenation of compounds of 
formula (10) in the presence of a hydrogenation catalyst, preferably 10 % palladium on 
charcoal. These reactions may be carried out in a variety of organic solvents, such as 
20 melW,ethanol,tetr^^ 

and dichloromethane, at room temperature and at a pressure of one atmosphere or above, 
preferably at one atmosphere, for 0.5-16 hours, preferably about 1 hour. The product of 
formula (11) is isolatedby conventional means, and preferably purified by means of 
chromatography or recrystallisation. 

25 Pre paration of compoun ds of formula (12) 

One method of preparation of compounds of formula (12) involves treatment of a 
compound of formula (11) with a slight excess of benzoyl isothiocyanate in acetone at a 
temperature between room temperature and reflux, preferably at room temperature, for 
10-30 minutes, preferably 30 minutes. The product of formula (12) is isolatedby 
30 conventional means, and preferably purified by means of chromatography or 
recrystallisation. 
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carried out at elevated temperature, preferably about 100 °C, for about 2-24 hours, 
preferably about 16 hours. The product of formula (10) is isolated by conventional means, 
and preferably purified by means of chromatography or recrystallisation. 

Alternative Preparation of co mpounds of formula (10) 

5 The starting boronic acid compounds of formula (3) may be obtained commercially, for 
example from Fluka, or may be prepared according to methods well known in the art 

The compounds of formula (10) may alternatively be prepared by treating aryl bromide 
compounds of formula (9) with an excess of a boronic acid compound of formula (3). The 
reaction is carried out in an aqueous solvent, preferably a mixture of water and dioxane, 

10 containing a palladium, catalyst, preferably bis(dibenzyhdeneacetone)pafladium(0), and a 
catalytic amount of a phosphine ligand, preferably Ixifarylphosphine., and an inorganic 
base, preferably sodium carbonate. The reaction is preferably carried out at the reflux 
temperature of the solvent, preferably about 100 °C, for about 2-24 hours, preferably about 
16 hours. The product of formula (10) is isolated by conventional means, and preferably 

1 5 purified by means of chromatography or recrystallisation. 

Preparation of compounds of formula (11). 

Compounds of formula (11) maybe prepared by hydrogenation of compounds of 
formula (10) in the presence of a hydrogenation catalyst, preferably 10 % palladium on 
charcoal. These reactions maybe carried out in a variety of organic solvents, such as 
20 methanol, ethanol, tetrahydrofuran or dichloromethane, preferably a mixture of methanol 
and dichloromethane, at room temperature and at a pressure of one atmosphere or above, 
preferably at one atmosphere, for 0.5-16 hours, preferably about 1 hour. The product of 
formula (11) is isolated by conventional means, and preferably purified by means of 
chromatography or recrystallisation. 

25 Preparation of compounds of formula (12) 

One method of preparation of compounds of formula (12) involves treatment of a 
compound of formula (11) with a slight excess of benzoyl isothiocyanate in acetone at a 
temperature between room temperature and reflux, preferably at room temperature, for 
10-30 minutes, preferably 30 minutes. The product of formula ( 12) is isolated by 
30 conventional means, and preferably purified by means of chromatography or 
recrystallisation. 
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Preparation of compounds of formula (13) 

A compound of formula (12) is treated with a sub-stoichiometric amount of an alkali 
metal alcoholate in the corresponding alcohol solvent, preferably sodium methylate in 
methanol. The reaction is carried out at room temperature for about 0.5-2 hours, 
5 preferably about 1 hour. The product of formula (13) is isolated by conventional means, 
and preferably purified .by means of chromatography or recrystallisation. 

Preparation of compounds of formula (6-2) 

One method of preparation of compounds of formula (6-2) is by treatment of a 
compound of formula (13) with a stoichiometric equivalent of bromine in a halogenated 
10 organic solvent, preferably chloroform. The reaction is carried out at elevated temperature, 
preferably at the reflux temperature of the solvent, for about 12-18 hours, preferably about 
16 hours. The product of formula (6) is isolated by conventional means, and preferably 
purified by means of chromatography or recrystallisation. 

Alternative Preparation of compounds of formula (10) 
15 An alternative method of preparation of compounds of formula (10) is from an 

intermediate of formula (14), the preparation of which is shown in reaction scheme 3 
below. 

Scheme 3 




20 where R r is as described in scheme L 
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p^atias QfcQSlEOHSds of formula (14) , 

■ ■ ■■■ 

f„ »hnut 2-24 hours, preferably about 2 hours. 1 tie proau 
recrystallisation- 

, 0 emaaii f , n .nr— - l -" f1tom " lh(lW 

OS^Jl— 1— y>re^lennmHu 1 ra,or,naybeprepa I «d 

accordtogtomemodswentaowntameart ^ 
One method of preparattonotcompound.of^ ^ 

15 compound of formula (14) with a compound of formula (15) m me pr 

palladium catalyst, preferably dichloro(U'- ^ md 

inorganic b* preferably aodrum carbonat ■ The eac^ ^ ^ 

purifiedbymeansofchromatographyorrecrystallisatron. 
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Scheme 4 




wherein R 2 is as described above. 



5 



10 
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Scheme 5 



OCH 




HCI, MeOH 
Ac 2 0, NB3, THF 



OCH 




The preparation of compounds described in the above schemes is carried out in 
conventional maimer. 

5 The following abbreviations have been used: 

HATU 0-(7-azabenzotriazol-l-yi)-N^^^-tetramethyluronium hexafluorophosphate 

DMSO dimethyl sulfoxide 

DMAP 4-dimethylaminopyridine 

THF tetrahydrofuran 
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I§Qteliad£a ^ca tiQ T1 of the comp ounds 
could, of course, also be used. 

add.tart^cacid.d.ncadd.ben.oKacd,— «* — ft.fc.W-Br. ft. 

ammonia, and the like, 
adenosine Aia receptor. 

Ttao ^~*^*"^'**'- ,, "- ,,,,-,? ' ,t 
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rrHO! C dls usins the semliki forest virus espresaron system. Cells were harvester 

' rt «T 1997 Br J Pharmacol 121, 353; InM) binding aasay was earned out 
58261 (Dtomaom at aL, 1997 Br, 0.5 mg of Ysi-poly-l-lysine 

in 96-waU plates m the preseoca of 2.5 pg of mam P ^ ^ ^ 

SPAbeada and 0.1 U adenosine deammase m a J ^ 

•« k- bns defined using xanthine amine congener (XAC, 2 |1M|.>^ P 
W ""f „ atXncSmfions Ln 10 uM - 0.3 nM. Ah assays were conducted m 

15 ^andKivalnescalcuUtedusmgmeCheng-PnrssoffeouaUon. 
The preferred compounds show a pKi > 8.0. 



Example No. 



hA 2 (pKi) Example No. 



hA 2 (pKi) 
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8.10 


42 


8.69 


19 


8.40 


43 


8.91 


20 


8.60 


44 


8.82 


21 


8.40 


45 


8.79 


22 


8.00 


46 


9.06 


23 


9.70 


47 


8.82 


24 


8.80 







The compounds of formula I and the pharmaceutically acceptable salts of the 
compounds of formula I can be used as medicaments, e.g. in the form of pharmaceutical 
preparations. The pharmaceutical preparations can be administered orally, e.g. in the form 
5 of tablets, coated tablets, dragees, hard and soft gelatine capsules, solutions, emulsions or 
suspensions. The administration can, however, also be effected rectally, e.g. in the form of 
suppositories, parenterally, e.g. in the form of injection solutions. 

The compounds of formula I can be processed with pharmaceutically inert, inorganic 
or organic carriers for the production of pharmaceutical preparations. Lactose, corn starch 

10 or derivatives thereof, talc, stearic acids or its salts and the like can be used, for example, as 
such carriers for tablets, coated tablets, dragees and hard gelatine capsules. Suitable carriers 
for soft gelatine capsules are, for example, vegetable oils, waxes, fats, semi-solid and liquid 
polyols and the like. Depending on the nature of the active substance no carriers are, 
however, usually required in the case of soft gelatine capsules. Suitable carriers for the 

15 production of solutions and syrups are, for example, water, polyols, glycerol, vegetable oil 
and the like. Suitable carriers for suppositories are, for example, natural or hardened oils, 
waxes, fats, semi-liquid or liquid polyols and the like. 

The pharmaceutical preparations can, moreover, contain preservatives, solubilizers, 
stabilizers, wetting agents, emulsifiers, sweeteners, colorants, flavorants, salts for varying 
20 the osmotic pressure, buffers, masking agents or antioxidants. They can also contain still 
other therapeutically valuable substances. 

Medicaments containing a compound of formula I or a pharmaceutically acceptable 
salt thereof and a therapeutically inert carrier are also an object of the present invention, as 
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is a process for their production, which comprises bringing one or more compounds of 
formula I and/or pharmaceutic^ acceptable acid addition salts and, if desired, one or 
more other therapeutically valuable substances into a galenical administration form 
together with one or more therapeutically inert carriers. 

5 In accordance with the invention compounds of formula I as well as their 

pharmaceutically acceptable salts are useful in the control- or prevention of illnesses based 
on the adenosine receptor antagonistic activity, such as Alzheimer's disease, Parkinson s 
disease, neuroprotection, schizophrenia, anxiety, pain, respiration deficits, depressxon, 
asthma, allergic responses, hypoxia, ischaen^, seizme and substance abuse. Furthermore, 

10 compounds of mepresent^^ 

antipsychotics, antiepileptics, anticonvulsants and cardiaprotective agents and for the 
production of corresponding medicaments. 

The most preferred indications in accordance with the present invention are those, 
which include disorders of the central nervous system, for example Ae treatment or 
a prevention of certain depressive disorders, neuroprotection andParkinson s disease. 

The dosage can vary within wide limits and will, of course, have to be adjusted to the 
individudrequi^^ , f 

g eneLfonnulaIorofme^^ 
20 LeofThedailydosagen^ybead^ 
addition,theu Ppe rlimftcan^^ 

TsKlptPnrmula*™ (W P t Granulation) 
Item ISgiedjents SS^bJet 



25 1. Compound of formula I 

2. Lactose Anhydrous DTG 

3. Sta-Rxl500 

4. Microcrystalline Cellulose 

5. Magnesium Stearate 
30 Total 



5mg 


25 mg 


100 mg 


500 mg 


5 


25 


100 


500 


125 


105 


30 


150 
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6 


6 


30 


30 


30 


30 


150 
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1 


1 


1 


167 


167 


167 


831 



Manufacturing Procedure 
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1. 
2. 
3. 
4. 



Mix items 1, 2, 3 and 4 and granulate with purified water. 
Dry the granules at 50°C. 

Pass the granules through suitable milling equipment 
Add item 5 and mix for three minutes; compress on a suitable press. 

Capsule Formulation 
Ttgm Tngredients pig/capsule 

1 . Compound of formula I 

2. Hydrous Lactose 
10 3. Cornstarch 

4. Talc 

5. Magnesium Stearate 
Total 

M ,nnferhirina Procedure 

15 1. Mix items 1, 2 and 3 in a suitable mixer for 30 minutes. 

2. Add items 4 and 5 and mix for 3 minutes. 

3. Fill into a suitable capsule. 



5mg 


25 mg 


100 mg 


500 mg 


5 


25 


100 


500 


159 


123 


148 




25 


35 


40 


70 


10 


15 


10 


25 


1 


2 


2 


5 


200 


200 


300 


600 



20 



25 



30 



The following preparation and examples illustrate the invention but are not intended to 
limit its scope. 

Example 1 

[7-(3,6-Dfc y dro^^ 
ester 

To a stirred solution of 600 mg (1.65 mmol) (7-iodo-4-methoxy-benzothiazol-2-yl)- 
carbamic acid methyl ester in 10 ml dioxane were added L23 g (3.30 mmol) tri-«-butyl- 
(3,6-dihydro-2H-pyran-4-yl)-stannane, 28 mg (0.05 mmol) 
bis(dibenzyUdeneacetone)palladium and 61 mg (026 mmol) trifuryiphosphme The 
nnxture was heated at 100 "C for 16 h and then poured onto water and extracted three 

concentxatedinvoo^^ 

mg [7 -(3,6-dmydro-2H-pyran-4^ aad methyl 

erter as a light brown solid. ES-MS m/e (%): 319 ([M-H]\ 100). 
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Example 2 

[4-Memoxy-7-(tetrahyoro-pyran-^ add meth ^ esteT 

To a stirred solution of 200 mg (0.62 mmol) [7-(3,6-dmydro-2H-pyran-4-yl)-4- 
memoxy-benzotWazol-2-yl]-carbamic acid methyl ester in 20 ml methanol was added a 
S spatula end of 10 % palladium on charcoal and the mixture was then stirred for 72 h at 
room temperature under an atmosphere of hydrogen. The ; mixture was then filtered, 
washing with dichloromethane, and the nitrate concentrated in vacuo to afford 130 mg (64 
o/o) [ 4 -memoxy-7-(tetrahydro-pyran^ acid meth ^ ester 

as an off-white foam ES-MS m/e (%): 345 (M+Na + , 9), 323 (M+H + , 100). 

10 Example 3 

4-Huoro-N-[4-meth^ 

^ M A_^W-3-nitro-ohenv1^ 

To a stirred solution of 1.30 g (5.60 mmol) 4-bromo-2-nitroanisole in 25 ml DMSO 
were added 1.57 g (6.16 mmol) bis(pinacolato)diboron, 123 mg (0.17 mmol) 

,5 dicUoro(l,l'-bis(diphenylphosphino)ferrocene)palladium(II) dichloromethane adduct 
and 1 65 ° (16.8 mmol) potassium acetate. The mixture was heated at 80 °C for 2 h and 
then cooled to room temperature, poured onto water, and extracted three times with ethyl 
acetate. The combined organic phases were dried over sodium sulfate and concentrated tn 
vacuo Hash chromatography (1/2 ethyl acetate/hexane then ethyl acetate) afforded 1.39 g 

20 2-(4-mefcoxy-3-mt ro -ph^ 33 311 off " whlte 

solid. ES-MS m/e (%): 280 (M+H*, 100). 

K) A- (/L-M P thnTcv-3-nit rn-pbenvlV3,6-' ; '^i-n-2H-pvran 

To a stirred solution of 4.36 g (15.6 mmol) 2-(4-methoxy-3-nitro-phenyl)-4,4,5,5- 
tetramethyl-[l,3,2]dioxaborolane and 3.30 g (14.2 mmol) trifluoromethanesulfomc aad 

25 3,6-dmydro-2H-pyran-4-yl ester in 33 ml ethanol and 82 ml toluene was added 580 mg 
(0 71 mmol) mcUoro(l,r-bis(diphenvlphosphino)ferrocene)paUadium(n) 
dichloromelhane adduct The mixture was heated at 80 °C and 16.5 ml (33.0 mmol) 2 M 
aqueous sodium carbonate solution was added dropwise. The reaction mixture was stirred 
for 20 minutes at 80 °C and then cooled to room temperature, poured onto water, and 

30 extracted three times with ethyl acetate. The combined organic phases were dried over 
sodium sulfate and concentrated in vacuo. Hash chromatography (1/4 ethyl 
acetate/hexane) afforded 2.00 g (60 %) 4-(4-memoxy-3-mtro-phenyl)-3,6-dihydro-2H- 
pyran as a light yellow solid ES-MS m/e (%): 253 (M+NH/, 100), 236 (M+H*. 24). 



10 
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^^Mp^oYV-S- ft^hvHro-DYran-^vlVphenylamine 

To a stirred solution of 3.30 g (14.0 mmol) 4-(4-methox7-3-nitro-phenyl)-3,6- 
dihydro-2H-pyran in 70 ml methanol and 70 ml dichloromethane was added a spatula end 
of 10% palladium on charcoal and the mixture was then stirred for 20 minutes at room 
5 temperature under an atmosphere of hydrogen. The mixture was then filtered, washing 
with dichloromethane, and the filtrate, concentrated in vacuo to afford 2.75 g (95 %) 2- 
methoxy-5-(tetrahyd J o- P yran-4-yl)- P henylamine as an off-white crystalline solid. ES-MS 

m/e(%):208 (M+H + , 100). 

A) ] P ^^ y l-^f7-methoxv-5 -(^tr fl 1 1 vdro- D vr a n-4-y1Vphenyll-tHourea 

To a stirred solution of 2.75 g (13.3 mmol) 2-methoxy-5-(tetrahydro-pyran-4-yl)- 
phenyiamine in 60 ml acetone was added dropwise a solution of 2.04 ml (15.2 mmol) 
benzoyl isothiocyanate in 30 ml acetone and stirring continued for 30 minutes at room 
temperature. The mixture was then concentrated in vacuo. Flash chromatography (1/1 
ethyl acetate/hexane) Mowed by trituration in ether afforded 3.25 g (66%) 
5 [2 -methoxy-5-(tetr^ 38 a white solid ^ ^ ( ** 

371 (M+H + , 100). 

r) p ^^ ^-S-rtetrahv ^rn-p yran-4-vn-nhenyll -thiourea 

To a stirred solution of 3.25 g (8.77 mmol) l-benzoyl-3-[2-methoxy-5-(tetrahydro- 
pyran-4-yl)-phenyl]-thioureain 45 ml methanol was added dropwise 0.25 ml (1.32 mmol) 
,0 53 M sodium methylate solution and stirring continued for 1 h at room temperature. The 
mixture was then poured onto water and extracted three times with ethyl acetate. The 
combined organic phases were dried over sodium sulfate and concentrated in vacuo. Hash 
chromatography (ethyl acetate) afforded 1.90 g (81 %) [2-methoxy-5-(tetrahydro-pyran-4- 
yl)-phenyl]-thiourea as a white foam. ES-MS m/e (%): 267 (M+H\ 100). 
25 f )A-M P t>,nxv-7-f t ^r^vHrn- D vran-4-y]Vhen70tma Z o1-2-yl-amme 

To a stirred solution of 1.90 g (7.13 mmol) [2-methoxy-5-(tetrahydro-p F an-4-yl)- 
phenyl] -thiourea in 50 ml chloroform was added dropwise 0.37 ml (7.22 mmol) bromme 
and the mixture heated at reflux for IShours. The nuxture was then concentrated t „ vacuo. 
The residue was recrystallised from ethyl acetate to afford 920 mg (49 %) 
30 (tetrahydro-pyran-^ « a white so ^ ^ ^ ( %): 265 

(M+H + , 100). 

. . _ xt t a i 7 r, ■ ,1,, nl i 1 rn hrn7"^ ; "" 1 - ? -y 1 1-' henzamide . 
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To a stirred solution of 32 mg (0.23 mmol) 4-fluoro-benzoic acid in 5 ml THF were 
added 32 mg (0.25 mmol) HATU and 0.043 ml (0.25 mmol) N-ethyldiisopropylamine and 
stirring continued at room temperature for 1 h. A solution of 60 mg (0.23 mmol) Ar 
niettii«y-7-(tetrdiy^ ™ 5wl dioxane 211(1 1 wl 

5 DMF was then added and stirring continued at room temperature for 16 h. The reaction 
mixture was then poured into 100 ml water and extracted three times with 
dichloromethane. The combined organic phases were dried over sodium sulfate and 
concentrated in vacuo. Hash chromatography (ethyl acetate) followed by trituration in 
hexaneaforded45mg(51%)4-fluoro-^ + 
benzothiazol-2-yl]-benzamide as a white crystalline solid. ES-MS m/e (%): 387 (M+H , 

100). 

In an analogous manner there were obtained: 

Example 4 

2-Bromo-N-[4-methoxy-7-ft 

From 2-bromo-isonicotinic acid, HATU and N-diemylisopropylamine in THF, then 
treatment with 4-memoxy-7-(tetrahydro-p^^ * *™» 

and DMF. ES-MS m/e (%): 450 (M^Brl+H*, 100), 448 (M{ ra Br}+H + , 85). 

Examples 

N .[4-Methoxy-7-(tetrahydro-pyran^ 

From 2-methyl-isonicotinic acid hydrochloride, HATU and N- 
diethyUsopropylamine in THF, then treatment with 4-methoxy-7-(tetrahydro- P yran-4-yl)- 
bei^otbiazol-2-yl-amine in dioxane and DMF. ES-MS m/e (%): 406 (M+Na , 46), 384 
(M+H 1- , 100). 

Example 6 

N-[4-Memoxy-7-(tetrahydro-pyran-4-yl)-benzothiazol-2-yl^ 
isonicotinaniide 

A stirred suspension of 200 mg (0.45 mmol) 2-bromo-N-[4-methoxy-7-(tetrahydro- 
pyran^-benzotbiazol^-yll-isonicotmamide, 0.39 ml (4.46 mmol) morphohne and 
. 29 lmg (0 89 mmol) cesium carbonate in 5 ml N-methylpyrrohdone in a thick-walled glass 
pressure tube fitted with a teflon cap was heated at 140 -C for 24 h. The reaction mixture 
was then cooled to room temperature and poured onto water. The mixture was extracted 
three times with ethyl acetate, and the combined organic phases were washed with 



30 

was 
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saturated brine, dried over sodium sulfate, and concentrated in vacuo. Flash 
chromatography (1/1 ethyl acetate/hexane) Mowed by trituration in ether and hexane 
afforded 90 mg (44 %) N-[4-memoxy-7-(tetrahydro-pyran-4-yl)-benzothiazol-2-yl]-2- 
morpholin-4-yl-isonicotinamide as an off-white crystalline solid. ES-MS m/e (%): 477 
(M+Na + , 13), 455 (M+H + , 100). 

Example 7 . . . . .. .. 

4-Cworomethyl-N-[4-methoxy-7^ 

To a stirred solution of 250 mg (0.95 mmol) 4-methoxy-7-(tetrahydro-pyran-4-yl)- 
bemothiazol-2-ylamine and 0.95 ml (5.53 mmol) N-emyldiisopropylamine in 10 ml THF 
at room temperature was added dropwise a solution of 216 mg ( 1.14 mmol) 4- 
(chloromethyl)benzoyl chloride in 3 ml dichloromethane and stirring continued at room 
temperature for 60 h. The reaction mixture was then concentrated in vacuo. Flash 
chromatography (1/1 ethyl acetate/hexane) followed by trituration in ether afforded 280 
mg (71 %) 4-<Moromethyl-N-[4-metho^ 
15 benzamide as a white crystalline solid. ES-MS m/e (%): 441 (M{ 37 Ci}+Na + , 7), 439 
(M{ 35 Cl}+Na + , 21). 419 {M{ 37 C1}+H*, 41), 417 (M{ 35 C1}+H + , 100). 

Example 8 

4-{[(2-Methoxy-ethyl)-methyl-amm^ 
benzothiazol-2-yl]-benzamide 

A mixture of 100 mg (0.24 mmol) 4-chloromethyl-N-[4-methoxy-7-(tetrahydro- 
pyran-4-yl)-benzothiazol-2-yl] -benzamide and 0.21 g (5.53 mmol) N- 
ethyldiisopropylamine was ultrasonicated at room temperature for 30 minutes. The 
reaction mixture was then concentrated in vacuo. Hash chromatography (ethyl acetate then 
5/95 methanoy ethyl acetate) Mowed by trituration in ether and hexane afforded 75 mg 
(67 %) 4-{[(2-methoxy-ethyl)-memyl-anuno]-me^ 

pyran-4-yl)-benzothiazol-2-yl]-benzamide as a white crystalline solid ES-MS m/e (%): 470 
(M+H+, 100). 

Example 9 

[4-Methox7-7-^^^ add methyl 

30 ester 

1-carfaoxviic tftrt-butvi ester 



20 
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To a stirred solution of 22 g (0.006 Mol) (7-iodo-4-methoxy-benzothiazol-2-yl)-carbamic 
acid methyl ester in 60 ml DMF were added 3.4 g (0.007 Mol) 4-tributylstannanyl-3,6- 
dihydro-2H-pyridine-l-carboxyHc acid tert-butyl ester, 0.424 g (0.001 Mol) PdCl 2 (PPh } ) 2 
and 0 12 g (0.001 Mol) Cut The mixture was heated at 100 °C for 19 h and then 
concentrated in vacuo. Hash chromatography (ethyl acetate/hexane 1:1) afforded 0.91 g (36 
o/ 0 )4-(4-memoxy-2-memoxycarbonylammo-benzothiazol-7-y^ 
1-carboxyUcacid tert-butyl esteras a light yellow foam. ES-MS m/e (%):362.([M+H] , 
100). 



h) f4-Meth< 
10 methyl ester 



15 



^Hin-4-vlVbpn^thiazol-2 -y'1-"'rbamicacid 
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30 



0 03 ° (0 072 mMol) 4-(4-memo X y-2-memoxycarbonylammo-benzothiazol-7-yl)-3,6- 
dihydro-2H-pyridine-l-carboxyHc acid tert-butyl ester were dissolved in 0.75 ml 2.5 M 
HCl/MeOH and heated to reflux for 1 .5 h. The reaction mixture was concentrated m 
vacuo takenupmSmlwaterandthepHwasadjustedtoSwithsaLaqueoussodium 
bicarbonate. The suspension formed was filtered and the material on the filter was washed 
with water and dried in vacuo. The residue was subjected to column chromatography 
(dichloro methane/methanol 9:1 + 1 % Nl^OH) to yield 4 mg (18 «) [4-methoxy-7- 
(1,23,6-tetrahyaro-pyrito^^ add meth ^ ** * bagC 

solid. ES-MS m/e (%): 320 ([M+H] + , 100). 

Example 10 

4-Huoro-N-[4-memoxy^^ 
benzamide Hydrochloride (1:1) 

^^ 7 nl-7-v1V3.6-^V^H- P vridinP-1-carboxyUcacid 



a) 4- f 2-Amino-4-rn ethoxv-be 
t^rt-buivl ester 

0 9 a (0 002 Mol) 4-(4-memoxy-2-memoxycarbonylammo-benzothiazol-7-yl^ 
dmydro-2H-pyridine-l-carboxyUc acid tert-butyl ester were dissolved in a mixture of 7 ml 
dioxane, 14 ml ethylene glycol and 14 ml 2 N NaOH and heated to 100 • G for 15 h. After 
coolmgtoroomtemperaturemep^^^ 

formed, which was filtered, washed with water and dried in vacuo to yield 0.65 g (84 /6) 4- 

(2 -anrino-4-methoxy-b^^ 

butyl ester as a light yellow solid; F.p.: 191-196 °C. 

, , . r„ /. « i m^minn^ 1 mrthn-y K^^^^7n1-7-vll-3,6-dihydro-2H- 
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To a solution of 0.25 g (0.69 mMol) 4-(2-amino-4-methoxy-benzothiazol-7-yl)-3,6- 
dihydro-2H-pyridine-l-carboxylic acid tert-butjd ester in 5 ml THF were added 0.37 ml 
ethyl diisopropyl amine and 1.0 ml (0.83 mMol) 4-fluoro-benzoyl chloride. The reaction 
mixture was heated to 40° C for 3 h. Then 1 ml methanol was added. The solvent was 

5 evaporated to dryness, the residue taken up in dichloro methane and washed with water 
and brine. The organic phase was dried over sodium sulfate and evaporated to dryness in 
vacuo. The residue was subjected to column chromatography (ethyl acetate/hexane 1:1) to 
yield 0.275 g (82 %) of 4-[2-(4-fluoro-benzoylamino)-4-methoxy-benzothiazol-7-yl]-3,6- 
dihydro-2H-pyridine-l-carboxylic acid tert-butyl ester as an off-white solid; F.p.: 205-211 

10 °C 

r ) 4.-rtiioro-N-r4-metho^^ 
benzamide H ydrochloride f 1:1) 

0.20 g (0.52 mMol) 4- [2-(4-fluoro-benzoylamino)-4-methoxy-benzothiazol-7-yi] -3,6- 
dihydro-2H-pyridine-l-carboxyIic acid tert-butyl ester were dissolved in 5 ml 2.5 M 
15 HCl/MeOH and heated to reflux for 1.5 h. The reaction mixture was concentrated in vacuo 
and taken up in 4 ml isopropanol. The suspension formed was filtered and the material on 
the filter was washed with diethyl ether and dried in vacuo. One obtained 200 mg (92%) 
4-fluoro-N-[4-methoxy-7-( 1 A3^ 
hydrochloride (1:1) as an off-white solid. F.p.: 268-275 °C. 

20 Example 11 

N-[7-(l-Acetyl-l,2,3^^ 
benzamide 

To a solution of 0.12 g (0.28 mMol) 4-fluoro-N-[4-methoxy-7-(l,2 > 3,6-tetrahydro- 
pyridin-4-yl)-benzothiazol-2-yl]-benzamide hydrochloride in 3 ml THF were added 0.043 

25 ml triethyl amine. At 0° C 0.029 ml (0.31 mMol) acetic anhydride was added dropwise and 
stirred for 30 min. Then a mixture of 5 ml sat aqueous sodium bicarbonate and 15 ml 
water were added. After extracting with four times 25 ml ethyl acetate the combined 
organic phases were dried over sodium sulfate and concentrated to dryness in vacuo to 
yield 0.088 g (73 %) N-[7-(l-acetyl-l,2,3,6-tetrahydro-pyridin-4-)d)-4-metho^ 

30 benzothiazol-2-yl] -4-fluoro-benzamide as an off-white solid; F.p.: 264-265 °C. 

Example 12 



N-[7-(l-Acetyl-piperidin-4^ 
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To a solution of 0.04 g (0.94 mMol) of N-[7-(l-acet7l-l,2,3,6-tetrah7dro-pyridin-4-yl)-4- 
methoxy-benzothiazol-2-yl]-4-fluoro-benzamide in 2.0 ml of methanol 10.0 mg of Pd/C 
(10 %) were added. This reaction mixture was hydxogenated at 60° C for 6 h, then filtered 
and evaporated to dryness in vacuo to yield 0.021 g (52 %) N-[7-(l-acetyl-piperidin-4-yl)- 
5 4-methoxy-benzothiazol-2-yl] -4-fluoro-benzamide as a white solid. F.p.: 225-233 °C 

Example 13 

Morpholine-4-carboxylic acid [4-meAoxy-7-(l,2,3 > 6-tetrahydro-pyridin-4-yl)- 
benzothiazol-2-yl] -amide hydrochloride (1:1) 

a") 4-i4-Me&oxy-2-r(morpholme-4-carboOT 
10 2H-pvridine-l-carboxylic acid tert-butyl ester 

To a suspension of 0.15 g (0.42 mMol) 4-(2-amino-4-methoxy-benzothiazol-7-yl)-3,6- 
dihydro-2H-pyridine-l-carbox)dic acid tert-butyl ester in 5 ml dioxane 44 mg (1.0 mMol) 
NaH (dispersion in mineral oil 60 %) were added and stirred for 1 h at room temperature. 
Then 0.174 ml (1.24 mMol) triethyi amine and 0.114 ml (1.0 mMol) morpholine-4- 

15 carbonyl chloride were added and stirred for 16 h at room temperature. After addition of 
10 ml water the mixture was extracted three times with 15 ml ethyl acetate. The combined 
organic phases were dried over sodium sulfate and concentrated to dryness in vacuo. The 
residue was subjected to column chromatography (ethyl acetate) to yield 0.135 g (69 %) 4- 
{4-methoxy-2-[(morpholine-4-carbon^ 

20 pyridine- 1 -carboxylic add tert-butyi ester as a colorless foam. ES-MS m/e (%): 475 
([M+H] + , 100). 

b) Morpholine-4-carbox^ic acid f4-methoxy-7-(L23,6-tetrahvdro-pvridin-4-vlV 
benzothiazol-2-yll -amide hydrochloride (1:1) 

0.130 g (0.27 mMol) 4-{4-methoxjr-2-[(morpholine-4-carbonyl)-amino]-bemothiazol-7- 
25 yl}-3,6-dihydro-2H-pyridine-l-carbox7Uc acid tert-butyl ester were dissolved in 3 ml 2.5 
M HCl/MeOH and heated to reflux for 1.5 h. The reaction mixture was concentrated in 
vacuo and taken up in 3 ml isopropanol. The suspension formed was filtered and the 
material on the filter was washed with diethyl ether and dried in vacuo. One obtained 95 
mg (84 %) morpholine-4-carboxyiic acid [4-methoxy-7-(l,2,3,6-tetrahydro-pyridin-4-yl)- 
30 benzothiazol-2-yl] -amide hydrochloride ( 1:1) as an off-white solid. ES-MS m/e (%): 375 
([M+H] + , 100). 
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Example 14 

Morpholine-4-carboxylic acid [7-(l-acetyl-l > 2^,6-tetrahydro-pyridin-4-yl)-4-mellio X y- 
benzothiazol-2-yl] -amide 

To a solution of 0.04 g (0.097 mMol) morpholine-4-carboxylic acid [4-methoxy-7- 
5 ( i > 2,3,6-tetrahydxo-pyridm-4-yl)-benzotWazol-2-yl]-amide hydrochloride in 2 ml THF 
were added 0.016,ml triethyl amine. At 0° C 0.01 ml (0.11 mMol) acetic anhydride was 
added dropwise and stirred for 30 min. Then a mixture of 5 ml sat aqueous sodium 
bicarbonate and 10 ml water were added. After extracting four times with 15 ml ethyl 
acetate the combined organic phases were dried over sodium sulfate and concentrated to 
10 dryness in vacuo to yield 0.031 g (76 %) morpholine-4-carboxyUc acid [7-(l-acetyl-l,2 > 3 > 6- 
tetrahydro-pyridin-4-yl)-4-memoxy-benzothia2ol-2-yl]-amide as a white solid. ES-MS m/e 

(%):417([M+H] + , 100). 

Example 15 

Morpholine-4-carboxyHc acid [7-(l-acetyl-piperidm^^ 
15 amide 

To a solution of 0.03 g (0.72 mMol) of morpholine-4-carboxylic acid [7-(l-acetyl-l,2,3,6- 
tetrahydro-pyridm-4-yl)^ m 2 -° * ethano1 10 -° 

mg of Pd/C (10 %) were added. The reaction mixture was hydrogenated at 60° C for 6 h, 
then filtered and evaporated to dryness in vacuo to yield 0.024 g (80 %) morpholine-4- 
20 carboxylic acid [7-(l-acetyl-piperidm-4-yl)-4-memoxy-benzotHazol-2^ as a 

white solid. F.p.: 196° C (dec) 

Example 16 

4-Fluoro-N-(4-memoxy-7-p^ 
(1:1) 

25 , ) A .f?..r4-FluorP-K™ 7 nvi a mino^ 
arid tert-butvl ester 

To a solution of 0.14 g (0.94 mMol) of 4-[2-(4-fluoro-benzoylamino)-4-methoxy- 
beiizotmazol^-yll-S.e-dmydro^H-pyridine-l-carboxyUc acid tert-butyl ester in 6.0 ml of 
methanol and 6.0 ml THF 90.0 mg of Pd/C (10 %) were added The reaction mixture was 
30 hydrogenated at 60 °C for 4 h, then filtered and evaporated to dryness in vacuo. The 
residue was crystallized from diethyl ether to yield 0.105 g (75 %) 4-[2-(4-fluoro- 
benzoylammo)-4-memoxy-ben^ acid tert-butyl ester 

as a white solid. F.p.: 222-223 °C. 
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Example 14 

Morpholme-4-carboxylic acid [7-(l-acetyl-U,3,6-tetrahydro-pyTidin-4-yl)-4-medioxy- 
benzothiazol-2-yl]-amide 

To a solution of 0.04 g (0.097 mMol) morpholine-4-carboxylic acid [4-methox)r-7- 
(l,2,3>6-tetrahydro-pyridin-4-yl)-benzothiazol-2-yl]-amide hydrochloride in 2 ml THF 
were added 0.016,ml Methyl amine. At 0° C 0.01 ml (0.11 mMol) acetic anhydride was 
added dropwise and stirred for 30 min. Then a mixture of 5 ml sat aqueous sodium 
bicarbonate and 10 ml water were added. After extracting four times with 15 ml ethyl 
acetate the combined organic phases were dried over sodium sulfate and concentrated to 
dryness in vacuo to yield 0.031 g (76 %) morpholine-4-carboxylic acid [7-(l-acetyl-l,2,3,6- 
tetrahydro-pyridm-4-yl)-4-memoxy-benzomiazol-2-yl]-amide as a white solid. ES-MS m/e 

(%):417([M+H] + ,100). 

Example 15 

Morpholme-4-carboxylic acid [7-U-acetyl-piperi^ 
15 amide 

To a solution of 0.03 g (0.72 mMol) of morpholine-4-carboxyUc acid [7-(l-acetyi-l,2,3,6- 
tetrahydio-pyridm-4-^ m 2 '° of methano1 10 -° 

m« of Pd/C (10 %) were added. The reaction mixture was hydrogenated at 60° C for 6 h, 
then filtered and evaporated to dryness in vacuo to yield 0.024 g (80 %) morpholine-4- 
20 carboxylic acid [7-(l-a<^-piperidm-4^ " a 

white solid. F.p.: 196° C (dec) 

Example 16 

4-Fluor^N-(4-memoxv-7^^ 
(1:1) 

25 , } A _p.r^ U oro- ^™ rl»™T^-4- ^ ^ -carboxyhc 
arid terr-hutvl ester 

To a solution of 0.14 g (0.94 mMol) of 4-[2-(4-fluoro-benzoylarnino)-4-methox7- 
benzothiazol-7-yl] -3,6-dihydro-2H-pyriaine-l-carboxyUc acid tert-butyi ester in 6.0 ml of 
methanol and 6.0 ml THF 90.0 mg of Pd/C (10 96) were added. The reaction mixture was 
30 hydrogenated at 60 °C for 4 h, then filtered and evaporated to dryness in vacuo. The 
residue was crystallized from diethyl ether to yield 0.105 g (75 %) 4-[2-(4-fluoro- 
benzoylammo)-4-memoxy-benzotmazol-7-yl]-piperid^ acid tert-butyl ester 

as a white solid. F.p.: 222-223 °C. 
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0 90 « (0 185 mMol) 4-[2-(4-fluoro-benzoylamino)-4-methox 7 -benzotM a zol-7-^ 

heated to reflux for 1.5 h. The reaction mixture was concentrated in vacuo and taken up m 
4 ml isopropanol. The suspension formed was filtered and the material on the filter was 
washedwitnWemer^^^ 

memoxy-7-pi P ericlme-4-yl-benzothiazol-2-yn^ <*» °* a wlute 

solid. F.p.: 310-312° C. 

Example 17 

N-[7-(l-AcetylW^^ 

=3j 



1} , rf^-^-p^e ^ nr bnnyl)-,rni n ol-benzolhia Z ol-7 

^^ y^rn-ffl-pvr ^^^-i-^o^i'- aod tert-butyl ester 
To a solution of 0.35 g (0.97 mMol) ^-anuno^memoxy-ben^ 
d*ydro-2H-pyri^^ 

eth* diisopropyl amine and 0.2 g (1.10 mMol) 4-(2-chloromethyl)- 1 somcot 1 mc aad 

temperature** 72h. Then 5 ml methanol were added. The solvent was evapomted to 

^ess,*eresidueta^^ 
o^cphasewasd^edoversodium^^ 

residue was subjected to column chromatography (ethyl acetate) to yxeld .32 , , 69 %) of 

4- { 4-memoxy-2-[(2-memyl-pyridme-4.carbonyl)-anuno]-b 

dihydro-2 H Tpyridme-l-carboxyhcadd tert-butyl ester asadarkbrow^ 

(o/ o ):481([M+H] + ,100). 



25 



u } A . {A . MpthftYV - ? -Ko-n,^v1-.vridinr 1 nrhonvD^minol-benzotbiazol^ 
p i ppridine-l-c ^™^ acid tert-butyl ester 



Toa S olutionof0.306(0.62 n ^oI)of4M4-me fll ox y -2-l(2- m e^l-^e^W» 
^ino]-be m o^l-7-yl)-3,6-<ffl>ydro-2H-pyridine-l-c»bo ]q *c -d<ert-butyl es« » 

,n was hydrogenated at 60 °C for 10 h, then filtered and evaporated to dryness m 

K2-methyl-pyridine-±<^^ 

tert-butyl ester as a white soUd P.p.: 155-157 °C. 
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r ) N-f4-Mrtho:CT-7-piperidm-4-vl-be n^^ 
hydrochloride (1:2) 

0.15 g (0.31 mMol) 4-{4-methoxy-2-[(2-meth^-pyridine-4-carbonyl)-amino]- 
benzothiazol-7-yiJ-piperidine-l-carboxylic acid tert-butyl ester were dissolved in 4 ml 2.5 
5 M Hd/MeOH and heated to reflux for 1.5 h. The reaction mixture was concentrated in 
vacuo and takenup in 5 ml isopropanol. The suspension formed was filtered and the 
material on the filter was washed with diethyl ether and dried in vacuo. One obtained 80 
mg (57 %) N-(4-memoxy-7-pipmdm-4-yl-benzofo 
hydrochloride (1:2) as a white solid. F.p.: 272-277 °C 

10 H ) N-f7-(l-Acei^-piperidin-4-vl)-4-m ethoyy-beiiy.othk2ol-2-vl1-2-melhvl- 
isonicotinamide 

To a solution of 0.75 g (0.165 mMol) N-(4-memox7-7-piperidin-4-yl-benzothiazol-2-yl)- 
2-methyl-isonicotinamide hydrochloride ( 1:2) in 4 ml THF were added 0.05 ml triethyl 
amine. At 0° C 0.019 ml (0.2 mMol) acetic anhydride was added dropwise and stirred for 1 
h. Then a mixture of 5 ml sat aqueous sodium bicarbonate and 10 ml water were added. A 
precipitation formed, which was filtered. The residue on the filter was triturated in water. 
Upon isolation and drying in vacuo one obtained 0.052 g (74 %) N-[7-(l-acetyl-piperidin- 
4-vl)-4-memoxy-benzothiazol-2-yl]-2-memyl-isonicotinamide as a white solid. F.p.: 213- 

215° C. 



15 



20 



Examples 18 + 19 



N-[7-(l-Ace1yl-piperidm-4-Yl)-4-memoxy-benzbthiazol-2-yl]-4-{ [(2-methoxy-ethyl)- 
methyl-amino]-mefhyl}-benzamide 

N-[7-(l-Acelyl-piperidm-4-yl)-4-memoxy-benzotWazol-2-yl]-4-me 

a) 4-r2-r4-Cb1nromemvl-benzovlammo)-^ 
25 pyridine- l-car hnxvlic acid tert-butyl ester 

To a solution of 0.35 g (0.97 mMol) 4-(2-amino-4-methoxy-benzothiazol-7-yl)-3,6- 
dihydro-2H-pyridine-l-carboxyHc acid tert-butyl ester in 20 ml dioxane were added 0.2 ml 
triethyl amine, 12 mg DMAP and 0.238 g (126 mMol) 4-chloromethyl-benzoyl chloride, 
dissolved in 1 ml of dioxane. The reaction mixture was heated to reflux for 3 h. Then 5 ml 
30 methanol were added. The solvent was evaporated to dryness, the residue taken up in ethyl 
acetate and washed with water and brine. The organic phase was dried over sodium sulfate 
and evaporated to dryness in vacuo. The residue was subjected to column chromatography 
(ethyl acetate/hexane 1:1) to yield 0.37 g (74 %) 4-[2-(4-chloromemyl-benzoylamino)-4- 
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me *oxy-beiizothiazol^ acid tert-butyl ester as 
a white foam. ES-MS m/e (%): 514 ([M+H] + , 100). 

K P n 7 ntH a7 .ol-7- Y i H ^-^bvdr Q -2 H - P v riHine-1-c arbox7lir .rid tert-butyl ester 
5 To a solution of 0.30 g (0.58 mMol) 4 -[2-(4-cbloromemyl-benzoylainmo)^meth<«y- 

' benzotitol-7-yi]^^ 

THF were added 0.16 g (1.75 mMol) N-(2-metho X yethyl)-methyl amine. The reaction 
mixture was heated to 70 "C for 5 h. The solvent was evaporated to dryness, the residue 
taken up in ethyl acetate and washed with water and brine. The organic phase was dried 
10 over sodium sulfete and evapora^ 

column chromatography (dichloro methane/methanol 19:1) to yield 0.27 g (82 %) of 4r[4r 
memoxy-2-(4-{[(2-memoxy-em^ 

7-yl]-3 J 6-dmydro-2H-pyridine-l-carboxyUc acid tert-butyl ester as a white foam. ES-MS 
m/e (%): 567 ([M+H] + , 100). 

hrn-nthi— ^-f }-ry™A™-l- ™borvlic adH tert-butyl ester 

To a solution of 0.27 g (0.48 mMol) of 4-[4-methoxy-2-(4-{[(2-methoxy-ethyl)-meliyl- 
anrinol-mefhyl}-bemoy^^ 

acid tert-butyl ester in 5.0 ml of methanol and 5.0 ml THF 100 mg of Pd/C (10 %) were 
20 added. The reaction mixture was hydrogenated at 60 «C for 10 h, then filtered and 

evaporated to dryness in vacuo. The residue was triturated in diethyl ether to yield 0 15 g of 
an inseparable mixture of 4-{4-memoxy-2-[(2-memyl-pyridme-4-carbonyl)-arnmo]- 
benzothiazol-7-yl}-piperidine-l-carboxyUc acid tert-butyl ester and 4-[2-(4-methyl- 
benzoylan^oM-memoxy-be^ add <*" 

25 as a white solid, which was directly used in the next step. 

0 14 « of the above mentioned mixture were dissolved in 3 ml 2.5 M HO/MeOH and 
heated to reflux for 1.5 h. The reaction mixture was concentrated in vacuo and taken up in 
5 ml isopropanol. The suspension formed was filtered and the material on the fflter was 
washed with diethyl ether and dried in vacuo. One obtained 100 mg of a mixture of N- [7- 
30 (piperidm-4-ylH-memoxy^ 
met hyl}-benzanndehyd^^ 

yl] -4-methyl-benzamide hydrochloride as a white solid, which was directly used in the next 
step. 

d ) M. f 7-n -Acetyl r r -^^-Y 1 )-^™^ . He n 7 othi,7o1-?-vH-4-{[(2-methoxy-ethvl)- 
35 m^ yl-aminol-methyll -benzamide 
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N- l-Ace1yl-piperidin-4-vl V4-methoxv-benzothiazol'2-vI] -4-methvl-benzamide 

To a solution of 0.1 g of the above mentioned mixture in 4 ml THF were added 0.05 ml 
triethyl amine. At 0 °C 0.02 ml (0.21 mMol) acetic anhydride was added dropwise and 
stirred for 1 h. Then a mixture of 5 ml sat. aqueous sodium bicarbonate and 10 ml water 

5 were added. The aqueous phase was extracted three times with 15 ml ethyl acetate. The 
combined organic phases were dried over sodium sulfate and concentrated to dryness in 
vacuo. The residue was subjected to column chromatography (dichloro methane/methanol 
19:1) to yield 0.02 g (22 %) N- [7- ( 1 -acetyl-piperidin-4-yl)-4-methoxy-benzothiazol-2--yl] - 
4-{[(2-melioxy-ethyl)-methyl^ as a white solid, F.p.: 175-178 ° 

10 C and 0.032 g (42 %) N-[7-(l-acetyl-piperidin-4-yl)-4-methoxy-benzothiazol-2-yl]-4- 
methyl-benzamide as a white solid; F.p.: 255-258 °C. 

Example 20 

N- [7-( l-Acetyl-piperidin-4-yl)-4-methoxy-beiizolluazol-2-yl] -2~morpholin-4-yl- 
isonicotinamide 

15 a) 4-{2-f(2-CMoro-pvridine-4-carbonvlW 

dih ydro>2H-pyridine-l-carboxvlic acid ter t-butyl ester 

To a solution of 0.25 g (0.69 mMol) 4-(2-amino-4-j35ethoxy-benzothiazol-7-yl)-3,6- 
dihydro-2H-pyridine-l-carboxyiic acid tert-butyl ester in 10 ml THF were added 0.26 ml 
ethyl diisopropyl amine and 0.16 g (0.76 mMol) 2-chloro-isonicotinoyl chloride, dissolved 

20 in 5 ml of dichloro methane. The reaction mixture was stirred at room temperature for 16 
h. Then 5 ml methanol were added. The solvent was evaporated to dryness, the residue 
taken up in ethyl acetate and washed with water and brine. The organic phase was dried 
over sodium sulfate and evaporated to dryness in vacuo. The residue was subjected to 
column chromatography (ethyl acetate/hexane 1:1) to yield 0.308 g (89 %) of 4-{2-[(2- 

25 cMoro-pyridme-4-carbonyl)-amm 

pyridine-l-carboxylic acid tert-butyl ester as a yellow foam. ES-MS m/e (%): 501 
([M+H] + , 100). 

h) 4-{4-Methoxv-24(2-morpholm-4^ 
^ 1 ^>dihYHro-2H-pvridine-l-carboxvlic acid tert-butvl ester 

30 0.30 g (0.60 mMol) 4-{2-[(2-cUoro-pyridine-4-carbonyl)-anaino]-4-mefhoxy- 

benzothiazol-7-)d}-3 3 6-dihydro-2H-pyridine-l-carboxylic acid tert-butyl ester were heated 
to 130° C for 24 h in 1 ml morpholine and 0.39 g (1..2 mMol) cesium carbonate. The 
morpholin has been removed in vacuo. The residue has been triturated in ethyl acetate and 
subsequently subjected to column chromatography (ethyl acetate) to yield 0.15 g (45 %) 4- 
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Lydr^H-pyridine-l-caxboxyUc add tert-butyl ester as a yellow foam. ES-MS m/e ( A>). 
552([M+H]*,100). 

- } ,.|a- Mrt W ?- [»-"""'brini ^-wrioiQe-4 caOTlTO 

5 rY-rj-'- n-' ^as a^is aad isfcbytd 

^Hnnnol-b^mi^^^^ 

wlL in 6 0 ml of memano! and 6.0 mlTHF50mgofPd/C(10%) were added. The 
^rnZ I e W a S hydrogena,eda,60Xfor6h, .hen filtered and evaporated* dryness 

m/e(<K0:554([M+H]MOO). 

15 lj2 hydrochloride 

„ 08 g (0.14 mMol) ^rneaw-W^""^^^^ , 
beloLoW-yll-piperidine-f-caAoxyUe addtert-butyl esterwere delved m 2 ml2.5. 

MT^Handheatedtorefiuxfor 1.5h. The reaction mixture was concentmtedrn 




25 



30 



To a soinuon of 0.05 g (0.095 mMol, 

a a~a This: was extracted three times with 15 mi etnyi aceiaic, w 

Ssi g (66 %, N-P-a^-ptpeHdm^m^-b— 
morpholin-4-yi-isonicofinamide as a white solid. P.p- 231-235 
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Example 21 

N-[7-(l-Acetyi-piperidin-4-yl)-4-m 
isonicotinamide 

z) 442-rf2-CMoro-6-methoxy-pyridine-4-c^^ 
5 vU-3,6-dihvdro-2H-pvridine-l-carboxvlic acid tert-butyl ester 

To a solution of 0.35 g (0.97 mMol) 4-(2-amino-4-methoxy-benzothiazol-7-yl)-3 > 6- 
dihydro-2H-pyridine-l-carboxylic acid tert-butyl ester in 15 ml THF were added 0.33 ml 
ethyl diisopropyl amine and 0.23 g (0.96 mMol) 2-cUoro-6-methoxypyridin-4-carbonic 
acid chloride, dissolved in 10 ml dichloro methane. The reaction mixture was stirred at 

10 room temperature for 72 h. Then 5 ml methanol were added. The solvent was evaporated 
to dryness, the residue taken up in dichloro methane and washed with water and brine. 
The organic phase was dried over sodium sulfate and evaporated to dryness in vacuo. The 
residue was subjected to column chromatography (ethyl acetate/hexane 1:1) to yield 0.404 
g (87 %) of 4-{2-[(2-cMoro-6-methoxy-p^ 

15 benzothiazol-7-yl}-3 > 6-dihydro-2H-pyridine-l-carboxyUc acid tert-butyl ester as a light 
yellow foam. ES-MS m/e (%): 531 ([M+H] + , 100). 

h) 4-(4-Methoxv-2- f ( 2-methoxv-pvridine-4-carbonvl )-amino1 -benzothiazol-7-vl}- 
piperidine-l-carboxvlic acid tert-butyl ester 

To a solution of 0.39 g (0.73 mMol) of 4-{2-[(2-chloro-6-methoxy-pyridine-4-carbonyl)- 
20 amino] -4-methoxy-benzothiazol-7-yl^ acid tert- 

butyl ester in 16.0 ml of methanol and 16.0 ml THF 100 mg of Pd/C (10 %) and 0.15 ml 
triethyi amine were added. The reaction mixture was hydrogenated at 60 °C for 6 h, then 
filtered and evaporated to dryness in vacuo. The residue was subjected to column 
chromatography (ethyl acetate/hexane 1:1) to yield 0.110 g (30 %) 4-{4-methoxy-2-[(2- 
25 methoxy-pyridine-4-carbonyl)-amino] -benzothiazol-7-yl}-piperidine-l-carboxylic acid 
tert-butyl ester as a white foam. ES-MS m/e (%): 499 ([M+H] + , 100). 

c\ 2-Methoxv-N-(4-methoxy-7-piperi 
Hydrochloride 

0.10 g (0.20 mMol) 4-{4-methoxy-2-[(2-methoxy-pyridine-4-carbonyi)-amino]- 
30 benzothiazol-7-yl}-piperidine-l-carboxyUc acid tert-butyl ester were dissolved in 2 ml 2.5 
M HO/MeOH and heated to reflux for 1.5 h. The reaction mixture was concentrated in 
vacuo and taken up in 3 ml isopropanol. The suspension formed was filtered and the 
material on the filter was washed with diethyl ether and dried in vacuo. One obtained 0.075 
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g (86 o.) 2-methoxy-N-(4^^ 

1:2 hydrochloride as a yellow solid. F.p.: 305-310 °C. 

^^nirntinamide 

t I rinn of 0 07 e (0 16 mMol) 2-methoxy-N-(4-methoxy-7-piperidin-4-yl- 
benzothiazol 2 jl) ^ ^ ^ ^ 

" ^^1^0 ^S.lsat.a.ueoussodiumbicarbonateandlO^l.ater 
JL l^wJe^ctedthree^ 

0 036 g (51 %) N-ty-d-acetyl-pxpendin^-yD^-methoxy Denzo 
isonicotinamide as a white solid. F.p.: 242-244° C. 

Example 22 

benzothiazol-2-yl)-carbamic aad methyl ester U» a» as 
C. 

Example 23 

25 N . (7 Xydohexyl-4-metho X y-benzothiazol-^ 
^ ,-r y-lnW-l-envl 1 meth ox y -7-nitro-benzene 

, , . - n ^vriohex-l-envD-stannane and mi z m a H u 
n-butyl-(l-cyaonex i cuyi; extraction with 

dichloro m«tae, dr*ng of A. combmed o^amc ^^hy 
^„ ra tionofthesolve n ttheaudema>=™lmssub,cctedtoc 0 lmm.c t! r grap 
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(ethyl acetate/hexane 1:10) to yidd 1.57 g of 4-cydohex-l-enyl-l-methoxy-2-nitro- 
benzene as a yellow liquid. EI-MS m/e (%): 233 ([M] + , 100). 

h) s-rvclohexvl-2-methoxy-phenylamine 

To a solution of 0.87 g (0.37 mMol) of 5-cydohex-l-enyl-l-methoxy-2-nitro-benzene in 
5 2.0 ml of ethanol 3.0 mg of Pd/C (10 %) were added. This reaction mixture was 

"hydrogenated at 40° C for 2 h then filtered and evaporated to dryness in vacuo to yidd 
0.072 g of 5-cydohexyl-2-memoxy-phenylamine (90 %) as a light brown solid. ES-MS m/e 
(o/ o ):206([M+H] + ,100). 

/- ) ( l.ryrlnhexvi-2-Tnethoxy-pb wiyl Vthiourea 

10 1.3 g (0.0063 Mol) 5-cydohexyi-2-methoxy-phenylamine and 2.45 g (0.0252 Mol) 

potassium thioisocyanate were dissolved in a mixture of 12 ml water and 2 ml cone. HCL 
The reaction mixture was heated to reflux for 16 h and then poured onto a mixture of 
water and dichloro methane. The aqueous phase was extracted with dichloro methane, 
washed with brine, dried over sodium sulfate and evaporated in vacuo. The residue was 

15 subjected to column chromatography (ethyl acetate/hexane 1:4 -> 1:1) yidding 1.0 g (60 
%) of (5-cydohexyl-2-methoxy-phenyl)-thiourea as a yellow foam. ES-MS m/e (%): 265 

([M+H] + , 100). 

A ) y-rvdohexyj^-methoxy-b wiy-nthiazol-^-Yl-aTTiine 

To a solution of 0.9 g (0.0034 Mol) (5-cydohexyl-2-methoxy-phenyl)-thiourea in 18 ml 
20 chloroform were added 0.2 ml (0.0041 Mol) bromine, dissolved in 4.5 ml chloroform and 
heated to reflux for 16 h. The reaction mixture was diluted with dichloromethane, 
extracted with sat aqueous potassium carbonate and brine, dried over sodium sulfateand 
evaporated to dryness in vacuo. The residue was crystallized from ethyl acetate/diethyl 
ether to yidd 0.61 g (68 %) of 7-cydohexyl-4-memoxy-benzoliuazol-2-ylamine as an off- 
25 white solid; F.p.: 199-200° C. 

g ) M-(7-r 7 r1nh^l-4-methoxv-benzo^ i^n1-2-vl^-fluoro-benzamide 

To a solution of 0.05 g (0.19 mMol) 7-cydohexyl-4-memoxy-benzotMazol-2-ylamine in 2 
ml THF were added 0.1 ml ethyl diisopropyl amine and 0.027 ml (0.23 mMol) 4-fluoro- 
benzoyl chloride. The reaction mixture was heated to 70 °C for 2 h. The solvent was 
30 evaporated to dryness, the residue taken up in dichloro methane and washed with water 
and brine. The organic phase was dried over sodium sulfate and evaporated to dryness in 
vacuo. The residue was subjected to column chromatography (ethyl acetate/hexane 1:9, 
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1:4) to yield 0.01 g (14 %) of N-(7-qrclohexyl-4-methoxy-benzothiazol-2-yl)-4-fluoro- 
benzamide as a light yellow solid; F.p.: 192-195 °C 

Example 24 

N-(7-Cydohexyl-4-methoxy-bei^ 
5 methyl}-benzamide 

a ) 4-C^loromethvl-N-(7-cvdohe^ 

To a solution of 0.1 g (0.38 mMol) 7-C7clohexyl-4-met±ioxy-berizotMazol-2-ylairiine in 3 
ml THF were added 0.2 ml ethyl diisopropyl amine and 0.0865 g (0.46 mMol) 4- 
chloromethyl-benzoyl chloride, dissolved in 1 ml of dichloro methane. The reaction 

10 mixture was stirred at room temperature for 16 h. The solvent was evaporated to dryness, 
the residue taken up in dichloro methane and washed with water and brine. The organic 
phase was dried over sodium sulfate and evaporated to dryness in vacuo. The residue was 
triturated in ethyl ether, filtered and dried to yield 0.11 g (68 %) of 4-chloromethyl-N-(7- 
cydohexyl-4-methoxy-benzothiazol-2-yl)-benzamide as a light yellow foam. ES-MS m/e 

15 (%):415([M+H] + ,100). 

M N-r7~Cvclohexvl-4-methoxy-ben2o thiazol-2-vn-4-l r(2-methoxy-ethyl)-methyl- 
aminol -methyl! -benzamide 

To a solution of 0.095 g (0.23 mMol) 4-chloromethyl-N-(7-cyclohexyl-4-methoxy- 
benzothiazol-2-yi)-benzamide in 1 ml THF were added 0.16 g (1.83 mMol) N-(2- 

20 methoxyethyl)-methyl amine. The reaction mixture was heated to 70 °C for 2 h. The 
solvent was evaporated to dryness, the residue taken up in ethyl acetate and washed with 
water and brine. The organic phase was dried over sodium sulfate and evaporated to 
dryness in vacuo. The residue was subjected to column chromatography (dichloro 
methane/methanol 19:1) to yidd 0.087 g (81 %) of N-(7-cydohexyl-4-methoxy- 

25 benzothiazd-2-^ as a light 

yellow foam. ES-MS m/e (%): 468 ([M+H] + , 100). 

Example 25 

N-(7-Cyclohexyl-4-methoxy-benzoto 
isonicotinamide 

30 a) 2-Chlorometh^-N-(7-c^dohexvl-4-melhoxv-benzothiaz ol-2-vl Visonicotinamide 

To a solution of 0.195 g (1.0 mMol) 7-cydohexyl-4-methoxy-benzothiazol-2-yl-amine in 5 
ml THF were added 0.15 ml ethyl diisopropyl amine and 0.2 g (1.20 mMol) 4-(2- 
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chloromethyl)-isonicotinic acid chloride, dissolved in 5 ml ofTHF. The reaction mixture 
was stirred at 70° C for 16 h. The solvent was evaporated to dryness, the residue taken up in 
dichloro methane and washed with water and brine. The organic phase was dried over 
sodium sulfate and evaporated to dryness in vacuo. The residue was subjected to column 
5 chromatography (dichloro methane/methanol 40:1) to yield 0.137 g (35 %) of 2- 

cUoromerayi-N-(7-cydohexyl-4-meta as a dark 

brown solid. ES-MSm/e(%): 416 ([M+H] + , 100). • • • - 

h ) M-(7-rvdoh^l-4-memoxv-benzomiazol-2-v lV2-pvrroUdin-l-vlmethvl- 
isonicotinamide 

10 To a solution of 0.13 g (0.31 mMol) 2-chloromethyl-N-(7-cyclohexyl-4-methoxy- 
benzothMZol-2-yl)-isonicotinamide in 1 ml THF were added 0.1 ml (1.3 mMol) 
pyrrolidine. The reaction mixture was heated to 70 °C for 3 h. The solvent was evaporated 
to dryness, the residue taken up in dichloro methane and washed with water and brine. 
The organic phase was dried over sodium sulfite and evaporated to dryness in vacuo. The 

15 residue was subjected to column chromatography (dichloro methane/methanol 19:1 -> 
9:1) and subsequent crystallization from methanol/ethyl acetate/diethyl ether afforded 
0.026 g (18 %) of N-(7-cydohexyl-4-memoxy-benzothiazol-2-yl)-2-pyrroUdin-l-yl- 
methyl-isonicotinamide as a yellow solid. ES-MS m/e (%): 451 ([M+H] + , 100). 

Example 26 

20 Morpholine-4-carboxyHc acid (4-memoxy-7-piperidm-4-yl-benzothiazol-2-yl)-amide 
hydrochloride 

A-U-Methoxv-7-r(™oTPholme -A-~rl^ 
^rhovylic acid tert-butvl ester 

To a solution of 0.13 g (0.274 mMol) of 4-{4-Methoxy-2-[(morpholine-4-carbonyl)- 
anTmo]-benzotWazol-7-yl}-3,6-dmydro-2H-pyridine-l-carboxyUc acid tert-buryl ester in 
6.0 ml of methanol and 6.0 ml of teti^ydrofuran 80.0 mg of Pd/C (10 %) were added. The 
reaction mixture was hydrogenated at 60° C for 8 h, then filtered and evaporated to 
dryness. The residue was subjected to column chromatography on silica gel (ethyl acetate) 
to yield 0.048 g (37 %) 4-{4-Methoxy-2-[(morpholme-4-carbonyl)-aniino]-benzofhiazol- 
30 7-yl}-piperidine-l-carboxyUc acid tert-buryl ester as a colorless foam. ES-MS m/e (%): 477 
((M+H] + , 100). 



25 
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^rr>rti1ndde(l:l) 

0.45 g (0.094 mMol) ^Me^-Kmotpholm^ 

tf^dine-l-carboxylic add ^ ^ m Ttfu 

5 ananeaieaw *^ p h was filtered and the material on the filter 

upm5inlisopropanol.Thesuspei^^ . . 

' waswashedwithdiethylefce^^^ 
^L^ca^^ 

hydrochloride (1:1) as a white solid. F.p.: 314-315° C. 

Example 27 

10 

N .(4-Methosy-7-pip^ 
hydrochloride 

A-{/L-M < »thoxv-''- f(^gthYl-PYnHiTie-4-carnonYW am" 

, fn^«;am97inMolH-(2-animo-4-methoxy-benzothiazol-7-yl)-3,6- 

xefidue L subjected « column chromatography (ethyl acetate) to 7>eM 03 g (69 *) 

dihydro-2H-pyridine-l-carboxyhc acid tert-butyl ester as a oar* 
25 (%):481([M+H]M00). 

1 f? ^v y..r acid W -Vrntvl ester 

ToasoIunonof030 g (0.62mMo>)ofM4<ne m o*y^ 

3„ 15.0 ml of methanol and 15.0 ml TUP 160.0 mg of Pd/C(l0 %) we added The^on 
mixture hydrogenated at 60- C for 10 h, then filtered and evaporated to dryne* m 

«2Mne*yl-pyridine^i^ "* 
tert-butyl ester as a white solid. F.p.: 155-157° C. 
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N-f4-Methoxv-7-piperidin-4-vl-benzotMazol-2-^ 
hydrochloride (1:2) 

0.15 g (0.31 mMol) 4-{4-methoxy-2-[(2-mettyl-pyridine-4-carbonyl)-amino]- 
benzothiazol-7-yl}-piperidine-l-carboxylic acid tert-butyl ester were dissolved in 4 ml 2.5 
5 M HCl/MeOH and heated to reflux for 1.5 h. The reaction mixture was concentrated in 
vacuo and taken up in 5 ml isopropanol. The suspension formed was filtered and the 
material on the filter was washed with diethyl ether and dried in vacuo. One obtained 80 
mg (57 %) N-(4-methoxy-7-pipericUn-4-yl-benzot^ 
hydrochloride (1:2) as a white solid. F.p.: 272-277° C. 

1 0 Analogously to Example 3 there was obtained: 

Example 28 

N-[4-Methoxy-7-(tetrahydro-p^ 

From 6-methylnicotinic acid, HATU and N-die&yhsopropylamine in THF, then 
treatment with 4-medioxy-7-(tetrahydro-pyran-4-yl)-benzothiazol-2-ylamine in dioxane 
15 and DMF. ES-MS m/e (%): 384 (M+H+, 100). 

Example 29 

4-[2-(4-Huoro-benzoylamino)-4-me&^ 
acid methyl ester 

To a suspension of 0.1 g (0.24 mMol) 4-fluoro-N-[4-methoxy-7-piperidine-4-yl- 
20 benzothiazol-2-yl]-benzamide hydrochloride (1:1) in 3 ml THF were added 0.036 ml 
triethyl amine. At 0 °C 0.020 ml (0.26 mMol) chloro formic acid methyl ester was added 
dropwise and stirred for 1 h. Then a mixture of 5 ml sat. aqueous sodium bicarbonate and 
10 ml water were added. This was extracted three times with 15 ml ethyl acetate, the 
combined organic phase were dried over sodium sulfate and evaporated to dryness in 
25 vacuo. One obtained 0.080 g (76 %) 4- [2-(4-fluoro-benzoylamino)-4-methoxy- 

benzothiazol-7-yl] -piperidine-l-carboxylic acid methyl ester as a white solid. F.p.: 238- 
239° C. 

Example 30 

4- {4-Methoxy-2- [ (morpholine-4-carbonyl)-amino] -benzotMazol-7-yl}-piperidine- 1 - 
30 carboxylic acid methyl ester 
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To a suspension of 0.05 g (0.12 mMol) morpholine-4-carboxylic add (4-methoxy-7- 
piperidin-4-yl-benzothiazol-2-yl)-amide hydrochloride (1:1) in 3 ml THF were added 
0.019 ml triethyl amine. At 0 °C 0.011 ml (0.13 mMol) chloro formic acid methyl ester was 
added dropwise and stirred for 1 h. Then a mixture of 5 ml sat. aqueous sodium 
5 bicarbonate and 10 ml water were added. This was extracted three times with 15 ml ethyl 
acetate, the combined organic phase were dried over sodium sulfate and evaporated to 
dryness in vacuo. One obtained 0.037 g (70 %) 4-{4-methoxy-2-[(morpholine-4- 
carbonyl)-amino]-benzothiazol-7-yl}-piperidine-l-carboxyUc acid methyl ester as a white 

solid. F.p.: 179-185° C. 
10 Example 31 

2-Methoxy-N-[4-methoxy-7-(tetrahydro-^ 

To a stirred solution of 0.09 ml (2.23 mmol) methanol in 5 ml dioxane at room 
temperature was added 49 mg (1.12 mmol) sodium hydride (55% dispersion in mineral 
oil) and the mixture heated at 50 °C for 1 hour. 100 mg (0.22 mmol) 2-bromo-N-[4- 

15 methoxy-7-(tetrahydro-pyran-4-yl)-benzothiazol-2-yl] -isomcotmamide was then added 
and the mixture heated at 50 °C for 16 h. The reaction mixture was then cooled to room 
temperature and poured onto water. The mixture was extracted three times with 
dichloromethane, and the combined organic phasesivere dried over sodium sulfate and 
concentrated in vacuo. Flash chromatography (ethyl acetate) followed by trituration in 

20 ether and hexane afforded 60 mg (67%) 2-methoxy-N-[4-methoxy-7-(tetrahydro-pyran-4- 
yl)-benzothiazol-2-yi]-isonicotinamide as a white crystalline solid. ES-MS m/e (%): 398 
([M-H]\ 100). 

In an analogous manner there was obtained: 

Example 32 

25 2-Ethoxy-N-[4-methoxy-7-(tetrahyd 

From 2-bromo-N-[4-methoxy-7-(tetrahy^ 

isonicotinamide with sodium hydride and ethanol in dioxane and DMF. ES-MS m/e (%): 
414 (M+BT, 100). 

Example 33 

30 2-Ethyl-N-[4-methoxy-7-(tetrahyfo^ 
Nr-f^MeAoxv-7-(tetrahv^^ 
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To a stirred solution of 200 mg (0.45 mmol) 2-bromo-N- [4-methoxy-7-(tetrahydro- 
pyran-4-yl)-benzothiazol-2"-yl]-isonicotinamide in 10 ml DMF were added 283 mg (0.89 
mmol) vinyltxi-n-butyltin, 38 mg (0.05 mmol) bis(triphenylphosphine)palladium(II) 
chloride, 70 mg (0.27 mmol) triphenylphosphine, 151 mg (3.57 mmol) lithium chloride 

5 and 10 mg (0.04 mmol) 2,6-di-tert-butyl-para-cresol. The mixture was heated at 100 °C for 

48 h and then poured onto water and extracted three times with dichloromethane. The 
• • combined organic phases were dried over sodium sulfate and concentrated in vacuo. Flash, 
chromatography (hexane then 1/1 ethyl acetate/hexane) followed by trituration in 
hexane/dichloromethane afforded 100 mg (57 %) N-[4-methoxy-7-(tetrahydro-pyran-4- 

10 yl)-benzothiazol-2-yl] -2-vinyl-isonicotinamide as a white crystalline solid. ES-MS m/e 
(%):396(M+H + ,100). 

h ) 2-Ethyl-N- f 4-methoxv-7-(tetrahvdro-pvran-4-vl )-benzothiazo l-2-vn -isonicotinamide 

To a stirred solution of 90 mg (0.23 mmol) N- [4-methoxy-7-(tetrahydro-pyran-4- 
yl)-benzo1iiazol-2-yl]-2-vinyl-isoiiicotinamide in 10 ml methanol and 10 ml 

15 dichloromethane was added a spatula end of 10 % palladium on charcoal and the mixture 
was then stirred for 16 h at room temperature under an atmosphere of hydrogen. The 
mixture was then filtered, washing with dichloromethane, and the filtrate concentrated in 
vacuo and triturated in ether to afford 80 mg (88 %) 2-efhyl-N-[4-methoxy-7-(tetrahydro- 
pyran-4-yl)-benzothiazol-2-yl]-isonicotinamide as a yellow solid ES-MS m/e (%): 398 

20 (M+fT, 100). 

In an analogous manner there was obtained: 

Example 34 

N-[4-Methoxy-7-(tetrahy 

From 2-bromo-N-[4-methoxy-7-(tetrah^ 
25 isomcotinamide with aUyitri-n-butyltm, bis(triphenylphosphine)palladium(II) chloride, 
triphenylphosphine, lithium chloride and 2,6-di-te7t-butyl-para-cresol in DMF, then 
hydrogenation with palladium on charcoal in dichloromethane and methanol. ES-MS ml e 
(%):412 (M+tT, 100). 

Analogously to Example 31 there was obtained: 

30 Example 35 

2-Isopropoxy-N- [^methoxy-7-(tetrah^ 
isomcotinamide 
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From 2-bromo-N-[4-methoxy-7-(tetrahy 

isonicotinamide with sodium hydride and isopropanol in dioxane and DMF. ES-MS m/e 
(o/ 0 ):414(M+H + , 100). 

Analogously to Example 33. there was obtained: 
5 Example 36 

2-Isopropyi-N-[4-methoxy-7-(tetr^^ 

From 2-bromo-N- [4-methoxy-7-(tetrahydro-pyran--4-)d)--benzothiazol-2-yl] - 
isonicotinamide with isoprenyltri-n-butyltin, bis(triphenylphosphine)palladium(II) 
chloride, triphenylphosphine, lithium chloride and 2,6-di-tot-butyl-para-cresol in DMF, 
10 then hydrogenation with palladium on charcoal in dichloromethane and methanol. ES-MS 
m/e(%):412(M+H + ,100). 

Analogously to Example 1 there was obtained: 

Example 37 

[7-(5,6-Dihydro-4H-pyran-2-yl)-4-m^ acid methyl 

15 ester 

From (7-iodo-4-methoxy-benzothiazol-2-yl)-carbamic acid methyl ester with tributyl- 
(5,6-dihydro-4H-pyran-2-yl)-stannane, bis(dibenzylideneacetone)palladium, 
trifuryiphosphine and triethylamine in dioxane. ES-MS m/e (%): 321 (M+H*, 100). 

Analogously to Example 2 there was obtained: 

20 Example 38 

[4-Methoxy-7-(tetrahydro-pyra^^ acid methyl ester 

From [7-(5,6-dihydro-4H-pyran-2-yl)-4^ acid 
methyl ester by hydrogenation with palladium on charcoal in dichloromethane, methanol 
and triethylamine. ES-MS m/e (%): 323 (M+H+, 100). 

25 Example 39 

2-Bromo-N-[4-methoxy-7-(tetrahydr^ 

3) 4-Methoxy-7^(tetrahvdro-pvran-2-vl Vbenzo thiazol-2-vlamine 



10 
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To a solution of 2.60 g (8.06 mmol) [4-methox)r-7-(tetrahydro-pyran-2-yl)-beiizothiazol- 
2-yl]-carbamic acid methyl ester in 100 ml ethylene glycol was added 100 ml 2 N NaOH 
and the mixture was heated at 100 ° C for 3 h. After cooling to room, the reaction mixture 
was poured into water and extracted three times with dichloromethane. The combined 
5 organic phases were dried over sodium sulfate and concentrated in vacuo. Hash 
chromatography (acetone/hexane 1/4 - 1/2) afforded 1.70 g (80%) 4-methoxy-7- 
(tetrahydro-pyran-2-yl)-benzothiazol-2-ylaniine as a white solid. ES-MS m/e .(%): 265 

(M+H*, 100). 

h) , Fl g ja^agtfaojg^^ 

To a stirred solution of 0.99 g (4.92 mmol) 2-bromo-isonicotinic acid in 40 ml THF 
were added 2.16 g (5.67 mmol) HATU and 0.97 ml (5.67 mmol) N-ethyldiisopropylamine 
and stirring continued at room temperature for 1 h. A solution of 1.00 g (3.78 mmol) 4- 
methox7-7-(tetrahydro-p F an-2-yl)-benzothia Z ol-2-ylamine in 20 ml dioxane and 4 ml 
DMF was then added and stirring continued at room temperature for 48 h. The reaction 
mixture was then poured into aqueous sodium bicarbonate solution and extracted three 
times with dichloromethane. The combined organic phases were washed with 1 M 
hydrochloric acid, then dried over sodium sulfate and concentrated in vacuo. Hash 
chromatography (acetone/hexane 1/4) followed by trituration in ether afforded 500 mg (29 
%) 2-bromo-N-l4-memoxjr-7-(tetrahydjo-pyran-2 iy l)-benzotMazol-2-yl]- 
isonicotinamide as a ligth yellow crystalline solid. ES-MS m/e (%): 450 (M{ 81 Br} + H+, 100), 
448(M{ 79 Br}+H + ,80). 

In an analogous manner mere were obtained: 

Example 40 

4-Fluoro-N-[4-memoxy^ 

From 4-fluorobenzoic acid, HATU and N-diemylisopropylamine in THF, then 
treatment with 4-memoxy-7-(tetrahydxo-pyran-2-yl)-ben20tmazol^ in dioxane 
and DMF. ES-MS m/e (%): 387 (M+H + , 100). 

Example 41 

N-[4-Memoxy-7-(tetrah^^ 

From 2-methyl-isonicotinic acid hydrochloride, HATU and N- 
diemylisopropylamine in THF, then treatment with 4-methoxy-7-(tetrahydro-pyran-2-yl)- 
benzomiazol-2-ylamine in dioxane and DMF. ES-MS m/e (%): 384 (M+Ff, 100). 
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Analogously to Example 6 there was obtained 

Example 42 

N- [4-Methoxy-7- (tetrahydro-pyran-2-yi) -benzothiazol-2-yl] -2-morphoIin-4-yl- 
isonicotinamide 

5 From2-bromo-N-[4-metlioxy-7-(tetrahydro-pyran.2-yl)-benzotMazol-2-yl]- 

isonicotinamide with cesium carbonate and morpholine in NMP. ES-MS m/e (%): 455 
(M+H + , 100). 

Example 43 

N-[4-Methoxy-7-(tetrahydi^py^ 
10 isonicotinamide 

The title compound was prepared from 2-chloromethyi-N-[7-(tetrahydro-pyran-4-yi)-4- 
methoxy-benzotbiazol-2-yl] -isonicotinamide (prepared from 4-methox7-7-(tetrahydro- 
pyran-4-yl)-benzotMazol-2-ylamine and 4-(2-chloromethyl)-isonicotinic acid chloride as 
described for 2-chloromemyl-N-(7-cydohexyl-4-memoxy-beiizothia2ol-2-yl)- 
15 isonicotinamide) and pyrrolidine as described for N-(7-Cydohex7l-4-methoxy- 

benzomiazol-2-yl)-2-pyn:olidm-l-ylmemyl-isonicqtinamide and obtained as light yellow 
solid (62 % yield), mp 200-202°C. MS: m/e=453 (M+KT). 

Example 44 

Morpholine-4-carboxyUcacid [4-memoxy-7-(tetrahydro-pyran-4-yl)-benzotmazol-2-yl]- 
20 amide 

To a solution of 4-memoxy-7-(tetrahydro-pyran-4-yl)-benzotmazol-2-yl (265 mg, 
1.0 mmol) in dichloromethane (15 ml) is subsequently added pyridine (0.24 ml, 3.0 mmol) 
and phenyl chloroformate (0.15 ml, 1.2 mmol) and the resulting solution stirred for 45 
min at ambient temperature. Then morpholine (313 mg, 3.6 mmol) is added and the 

25 mixture stirred at ambient temperature for 15 min and at 40 °C for 2.5 h. After cooling to 
ambient temperature, saturated aqueous sodium carbonate (15 ml) is added, the organic 
phase is separated, dried and the solvent evaporated in vacuo. Flash chromatography 
(silica, eluent dichloromethane containing methanol (gradient from 0 to 5 %)) afforded 
the title compound as white crystals (21 % yield), mp 217-220'C. MS: m/e=378 (M+H*). 

30 Following the method of example 44 the compound of example 45 was prepared. 
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Example 45 

4-Hydroxy-piperidme-l-carboxylic acid [4-methoxy-7-(tetrahydro-pyran-4-yl)- 
benzothiazol-2-yl] -amide 

Using 4-hydroxy-piperidine the title compound was prepared as a light yellow solid (80 % 
5 yield), mpl06-109°C. MS: m/e=392(M+H + ). 

Analogously to Example 6 there were obtained 

Example 46 

2-(2-Methoxy-ethylaimno)-N-[4-memo^ 
isonicotinamide 

10 From 2-bromo-N-[4-methoxy-7-(tetrahyo^o-pyran-4-yl)-benzothiazol-2-yl]- 

isonicOtinamide with cesium carbonate and 2-methoxyethylamine. ES-MS m/e (%): 443 
(M+H + , 100). 

Example 47 

2- [ (2-Methoxy-ethyl)-methyl-amino]-N- [4-methoxy-7- (tetrahydro-pyran-4-yl)- 
15 benzothiazol-2-yl] -isonicotinamide 

From2-bromo-N-[4-methoxy-7-(tetrahydro-pyran-4-yl)-benzothiazol-2-yl]- 
isonicotinamide with cesium carbonate and N-(2-methoxyethyl)methylamine. ES-MS m/e 
(%): 457 (M+H*, 100). 
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Claims 

1 . Compounds of the general formula 




5 wherein 

R 1 is 3,6-dihydro-2H-pyran-4-yl, 5,6-dihydro-4ff-pyran-3-yl, 

5,6-dihydro-4H-pyran-2-yi, tetrahydropyran-2,3 or 4-yl, cyclohex-l-enyl, 
cyclohexyl or is l,2,3,6-tetrahydro-pyridin-4-yl or piperidin-4-yl, which are 
optionally substituted by -C(0)CH 3 or -C(0)OCH 3 in the 1 -position of the N-atom; 

10 R 2 is lower alkyl, piperidin-l-yl, optionally substituted by hydroxy, or is phenyl, 
optionally substituted by -(CH 2 )n-N(R , )-C(0)-(CH 2 )n-NR , 2, -(CH 2 ) n -halogen, 
lower alkyl or -(CH 2 ) n -N(R>(CH 2 ) n -0-lower alkyl, or is morpholinyl or is 
pyridinyl, which is optionally substituted by halogen, -N(R>(CH 2 ) n -04ower alkyl, 
lower alkyl, lower alkoxy, morpholinyl or -(CH 2 ) n -pyrrolidinyl; 

15 n is 0,1 or 2; 

R 5 is hydrogen or lower alkyl; 
and pharmaceutical^ acceptable acid addition salts thereof. 

2. Compounds of formula I in accordance with claim 1, wherein R 1 is 3,6-dihydxo- 
2H-pyran-4-yL 

20 3. Compounds of formula I in accordance with claim 2, wherein the compound is 

[7-(3,6-dihydro-2H-pyran-4-yl)-4-methoxy-benzothiazol-2-yl] -carbamic acid methyl 

ester. 

4. Compounds in accordance with claim 1, wherein R 1 is tetrahydropyran-4-yi. 

5. Compounds in accordance with claim 4, wherein the compound is 
25 4-fluoro-N-[4-methoxy-7-(tetr^ 

N-[4-methoxy-7-(tetrahydro-py^ 

2-methoxy-N- [4-methoxy-7-(tetrahydro-pyran-4-yl)-benzothia2ol-2-yl^ -isonicotinamide, 
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2-elhoxy-N-[4-methoxy-7-(tetrah^ 

2-ethyl-N- [4-methoxy-7-(te1xahydro-pyran-4-yl)-benzothiazol-2-yl] -isonicotinamide 
N- [4-methoxy-7-(telxahydro-pyran-4-yl)-benzotiiiazol-2-yl] -2-propyl-isonicotinamide, 
2-isopropoxy-N-[4-metiioxy-7-(te^^ 
5 isonicotinamide, 

2-isopropyl-N-[4-methoxy-7-(tetrahydro-pyran-4-yl)-beiizothiazol-2 
" N- [£methoxy L 7-(tetrahy^ -2-pyrrohdin-l-ylmethyl- 
isonicotinamide, 

morpholine-4-carboxyiic acid [4-methoxy-7-(tetrahydro-py^^ 
10 amide, 

4-hydroxy-piperidine-l-carboxylic acid [4-methoxy-7-(tetrahydro-pyran-4-yl)- 
benzothiazol-2-yl] -amide, 
2-(2-methoxy-e1hylammo)^ 
isonicotinamide or 

15 2 - [ (2-methoxy-ethyl) -methyl-amino] -N- [4-methoxy-7- ( tetrahydro-pyran-4-yl) - 
benzothiazol-2-yi] -isonicotinamide. 

6. Compounds in accordance with claim 1, wherein R 1 is tetrahydropyran-2-yl. 

7. Compounds in accordance with claim 6, wherein the compound is 
2-bromo-N- [4-metiioxy-7-(tetrahy(ko-pyran-2-yl)-benzothiazol-2-yl] -isonicotinamide, 

20 4-fluoro-N-[4-methoxy-7-(tetrahy&^ 

JST- [4-methoxy-7-(tetrahydro-pyran-2-yl)-benzothiazol-2-yl] -2-methyl-isonicotinamide or 
N- [4-me1lioxy-7-(tetrahydro-pyran-2-yl)-benzothiazol-2-yi] -2-morpholin-4-yl- 
isonicotinamide 

8. Compounds in accordance with claim 1, wherein R 1 is 1,2,3,6-tetrahydro-pyridin- 
25 4-yl, substituted by -C(0)CH 3 in the 1-position of the N-atom. 

9. Compounds in accordance with claim 8, wherein the compound is 
N-[7-(l-acetyl-l,2,3,6-teij^^ 

benzamide. 

10. Compounds in accordance with claim 1, wherein R 1 is piperidin-4-yi, substituted 
30 on the N-atom by -C(0)CH 3 . 

11. Compounds in accordance with claim 10, wherein the compound is 
N-[7-(l-acetyi-piperidm-4^ 

morpholine-4-carboxylic acid [7-(l-acetyl-piperidin-4-yl)-4-methoxy-benzothiazol-2-yl]- 
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amide, 

N- [7-(l-acetyl-piperidin-4-yl)-4-methoxy^ -2-methyl-isonicotinamide, 
N- [ 7- ( 1 - acetyl -piperidin-4-yl) -4-methoxy-b enzothiazol-2-yl] -4-{ [(2-methoxy-ethyl)- 
methyl-amino] -methyi}-benzamide, 
5 N- [7-( 1 -acetyl-piperidin-4-)d)-4-methoxy-benzothiazol-2--yl] -4-methyl-benzamide, 
N- [7-( l-acetyl-piperidin-4-yl)-4-methoxy-benzothiazol-2-yl] -2-morpholin-4-yl- 
isonicotinamide or 

N-[7-( l-acetyl-piperidin-4-yi)-4-methoxy-benzotiiiazol-2-yl] -2-methoxy-isonicotinamide. 



15. Compounds in accordance with claim 14, wherein the compound is 
N-(7-cydohexyl-4-methoxy-benzothiazol-2-yl)-4-fluoro-benzamide, 

15 N-(7-cydohexyl-4-metho^^ 
methyl}-benzamide or 

N-(7-cydohexyl-4-methoxy-benzothiazol-2-yl)-2-pyrroHdin-l^ 

16. A process for preparing a compound of formula I as defined in daims 1 - 15, 
which process comprises 

20 a) reacting a compound of formula 



12. Compounds in accordance with claim 1, wherein R is cydohex-l-enyl. 



10 



13. Compounds in accordance with daim 12, wherein the compound is 
(7-cydohex-l-enyl-4-methoxy-benzothiazol-2-yl)-carbainic add methyl ester. 



14. Compounds in accordance with daim 1, wherein R is cydohexyl. 




0CH3 



(6) 



with a compound of formula 



C! 




O 



or with a compound of formula 



HO. 



>-R 2 



O 



(8) 



25 



to a compound of formula 
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wherein R 1 and R 2 are as defined above, or 
b) hydrogenating a compound of formula 




5 to a compound of formula 




wherein X is a ring atom, selected from the group, consisting of O, N or Q which maybe 
in different ring positions, and wherein the ring N atom may be substituted by 
-C(0)CH 3 or -C(0)OCH 3 , or 

10 c) reacting a compound of formula 




withAc 2 0 



to a compound of formula 
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OCH 3 




wherein the dotted line may be a bond and R 2 is as described above, and 

if desired, converting the compounds obtained into pharmaceutically acceptable acid 
addition salts. 

5 17. A compound according to any one of claims 1 to 15, whenever prepared by a 

process as claimed in claim 16 or by an equivalent method. 

18. A medicament containing one or more compounds as claimed in any one of 
claims 1 to 15 and pharmaceutically acceptable excipients. 

19. A medicament according to claim 18 for the treatment of diseases related to the 
10 adenosine receptor. 

20. The use of a compound in any one of claims 1 to 15 for the treatment of diseases. 

21. The use of a compound in any one of claims 1 to 15 for the manufacture of 
corresponding medicaments for the treatment of diseases related to the adenosine A2A 
receptor. 

15 22. The invention as hereinbefore described. 



INTERNATIONAL SEARCH REPORT 



Intel nal Application No 

PCT/EP 02/13769 



A. CLASSIFICATION OF SUBJECT MATTER . . 

IPC 7 C07D417/04 A61K31/428 A61P25/00 



According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

IPC 7 C07D A61K A61P 



Documentation searched other than minimum documentation to the extent that such documents are Included in the fields searched 



Electronic data base consulted during the International search (name of data base and, where practical, search terms used) 

EPO-Internal , WPI Data, CHEM ABS Data 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category * 



Citation of document, with Indication, where appropriate, of the relevant passages 



Relevant to claim No. 



p,x 



WO 01 97786 A (HOFFMANN LA ROCHE) 
27 December 2001 (2001-12-27) 
the whole document 

EP 1 116 722 A (KY0WA HAKK0 K0GY0 KK) 
18 July 2001 (2001-07-18) 
claim 1 

W0 99 24035 A (SQUIBB BRISTOL MYERS CO) 
20 May 1999 (1999-05-20) 
claim 1 



1-22 



1-22 



1-22 



□ 



Further documents are listed In the continuation of box C. 



Patent family members are listed in annex. 



• Special categories of cited documents : 

"A' document defining the general state of the art which is not 

considered to be of particular relevance 
■E" earlier document but published on or after the International 

filing date 

"L* document which may throw doubts on priority daJm(s)or 
which is cited to establish the publication date of another 
citation or other special reason (as specified) 

"O* document referring to an oral disclosure, use, exhibition or 
other means 

"P" document published prior to the International filing date but 
later than the priority date claimed 



T* later document published after the international flHng date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 
Invention 

•X 1 document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
Involve an inventive step when the document Is taken atone 

•Y" document of particular relevance; the claimed Invention 
cannot be considered to Involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
In the art 

•&• document member of the same patent family 



Date of the actual completion of the international search 



1 April 2003 



Date of mailing of the international search report 

08/04/2003 



Name and mailing address of the ISA 

European Patent Office, P.& 5818 Patentlaan 2 
NL-22B0HV Rijswijk 
Tel (+31-70) 340-2040, Tx. 31 651 epo nl, 
Fax (+31-70) 340-3016 



Authorized officer 



Lauro, P 



Form PCT/1SA/210 (second sheet) (Jury 1992) 



INTERNATIONAL SEARCH REPORT 

Information on patent family members 



Patent document 




Publication 




Patent family 




Publication 


cited in search report 




date 




member(s) 




1 date 


WO 0197786 


A 


27-12-2001 


AU 


8181701 


A 


02-01-2002 








WO 


0197786 A2 


27-12-2001 








NO 


20025978 A 


12-12-2002 








US 


2002045615 Al 


18-04-2002 


EP 1116722 


A 


18-07-2001 


AU 


5757999 A 


10-04-2000 








BR 


9914040 A 


15-01-2002 








r* a 
LA 


2344828 Al 










EP 


1116722 Al 


18-07-2001 




* 


- 


' HU 


0103921 


A2 


29-04-2002 








NO 


20011417 A 


21-05-2001 








CN 


1328560 T 


26-12-2001 








WO 


0017201 Al 


30-03-2000 


WO 9924035 


A 


20-05-1999 


AU 


744281 


B2 


21-02-2002 








AU 


1371999 


A 


31-05-1999 








BR 


9814956 


A 


03-10-2000 








CA 


2309319 


Al 


20-05-1999 








CN 


1290165 


T 


04-04-2001 








EP 


1037632 


Al 


27-09-2000 








HU 


0102101 


A2 


28-11-2001 








JP 


2001522800 


T 


20-11-2001 








NO 


20002121 


A 


09-05-2000 








NZ 


503491 


A 


eC<5~UO— aCUUi^ 








PL 


340727 


Al 


26-02-2001 








TR 


200001312 


T2 


21-09-2000 








US 


2002123484 


Al 


05-09-2002 








WO 


9924035 


Al 


20-05-1999 








ZA 


9810219 


A 


22-06-2000 





J 



Inte taJ Application No 

PCT/EP 02/13769 



Form PCT71SA/210 (patort family annex) JJuty 1992) 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: ; _ ■ 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



